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FOREWORD : ]

Purpose of the Environmental Srudies

The National Environmental Policy Act of 1969 directs that all agen-
cies of the Federal Covernment “include in every report on proposals for
legislation and other major Federal actions significantly affceting the
quality of the human environment, a detailed statement ... on the environ-
wental impact of the proposed action.” The Act deals only with proposed
action. However, in keeping with the spirit of the Act, the U.S. Army
Corps of Enginvers has developed its own policy that requires such reports
on projects it has completed and for which continuing operational and

saintenance support arc required.

In keeping with its policy, on January 15, 1973, the St. Paul Dis-
trict of the U.S5. Army Corps of Engincers contracted with the Rasth Stay
Research and Devclopment Institutue to preparc an environmental impact
assessment report of the Corps of Engincers operating facilities and
operations on the Misnisaippi River from the head of navigation in
Minneapolis, Minnecsota, to Guttenberg, lowa. Included also are the
HMinnesota and St. Crofx Rivers from the heads of navigation at Shakopee
and Stillwater, Minncsota, respectively, to the Mississippi River. This
portion of the Mississippf River bhasin will aubscquently be termed the
"Northern Section” of the upper Mississippl River, the “study area™, or

the St. Paul District.

The Corps of Engincers has been active in the Korthetrn Section since

the 1820's when they removed brush and snags from the river to permit
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navigarion as far sorth as Fore Smelling. tacer ia the 1870s. further

improvements were made, primavily through coastructioa of wiag dams, to
deepen and maintain the chasnel. FPreseatly, the study arca of the river
consiste of a series of pools, ubich vete ¢fcated by the comstiuction of
navigation loeks and dams I8 the 19305, Scacral recreation arcas along

the river were also bulll by the Corps.

The putpwde of the ctvlfotment al WPt 2tuad) 1o 1o soncor the impacts,
both positive 4nd Segative, of Ehe CofPps”’ acllivilics ol Che Nagtheld decr
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the Northern Section of the upper Mississippl River. Background infor-
mation that applies to two or more pools in the study area appears as a
portion of vach sdppropriate report. This 1s necessary since the report
on each pool must be capable of being read and understood by readers who

avce interested only in a single pool,

The overall objectives of this report are to identify and provide an
assesometit Of Ihe Inpictls of the Corps of ¥ngincers activities related
to Poul 0. Spevifically, following this section, the report is in the
fotnat feqsited fof the bnvigonmental lapact Statement, and secks:

3. Yo ddentify the cnvifommontal, social, and c¢conomic {mpacts

of the Cofps activiticrs felated to Fool 10,

2. T Meatifr osd, Mucte poseible, meszsure the beneficial
conlfibat fotia atd Sofrimental aspects of these {mpacts and
dtaw ovcfall con:lysions abou! the act effects of Corps’
activitica,

Y. To fecommenmd artiome and poacible alternative ecthods of
opetatione that chould be taken by the Corps of Engincers,
othet public agene fee, and private ptoups to reduce detri-
mental aspecle of (he project.

&4, to idemtify additiomal cpecific teacarch needd to amnens the
M acte and incteace the net benofite of Corpa operations,

the tepntt inc indes an amalwsie of patural and socfoeconomic systoms.
™he natural eveteme inc dunde tertecttial and aguatic plant and anfmal

Tife 22 well 2c the natnte of the land and quality of the water,
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Soclocconomic systems include industrial activities, such as income and
employment generated by barge traffic or activities in operating the

locks and dams; recreational activities, such as fishing, boating, or
hunting that are related to Corps operations; and cultural considerations,

which include archaeological and historical sites.
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1. PROJECT DESCRIPTION
The project consists of structures and operations and maintenance

activities. The structures include 1) 104 wing dams, 7.8 miles of bank

revetments, and 13 closing dams, built mostly between 1878 and 1910;
‘ 2) Lock and Dam No. 10, consisting of a main lock and the upper gate bay
of an auxiliary lock, a movable dam section, an earth dike and an ogee

! spillway.
Operation include lock operations and dam operations.

Maintenance includes dredging the navigation channel and harbors to

a minimum nine-foot depth, disposing of the dredge spoil, clearing debris

st s R

from the channel area, and maintaining the locks and dam.

AUTHORIZATION

The nine-foot channel project was authorized on July 3, 1930 with
the passage of an act by the Seventy-first Congress which modified the
existing six-foot channel project in accordance with a comprehensive
rlan to develop a nine-foot channel submitted in House Document No. 290,
A series of amendments in 1935 and 1937 extended the project above the St.

. Anthony Falls, and to the Missouri river. There have been several ad-

e

ditional acts since that time to construct harbors, and flood walls in

Pool 10. !

!
| HISTORY
;
W The original form of the Mississippi river was a shifting, highly i

divided relatively shallow braided river flowing in the broad flood plain

‘A
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deposited by the outwash drainage of Wisconsin glaciation, The extensive

Development of islands, mud flats, and sand bars formed an interlacing

network of chutes, sloughs, and channels.

Navigation was hindered by the shifting channels and extensive areas

of snags, large trees left in the channel by receeding flood waters.

As early as 1824 appropriations of the Federal Government firanced
snagging operations from the Missouri river to New Orleans. In 1878
Congress authorized the development of a 4} foot channel from St. Paul,
Minnesota to the mouth of the Ohio River. In 1907 a new project was
authorized to increase this to a six-foot channel. The project was
developed by the construction of hundreds of wing dams, formed of alternate
layers of rocks and brush, projecting into the channel from the shore to
constrict the flow and increase the scouring action of the water, Bank
revetments were installed to prevent bank erosion, Closing dams were
also constructed to augment flow in the main channel by reducing the

flow into the side channels and sloughs. (Fig. 1)

Location

With the continued expansion of navigation, the Seventy-first
Congress authorized the nine-foot channel project. The nine-foot channel
was achieved by the construction of locks and dams supplemented by dredging.
The present Lock and Dam 10 is located 651.1 river miles above the mouth
of the Ohio River, and 32.8 river miles below lock and Dam No. 9. The lock

1s on the right bank (Towa side) of the Mississippi River adjacent to the




Figure 1. Copy of 1929 Aerial Ph
revetment in Pool 10.

oto showing wingdams and
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towﬁ of Guttenberg which is at the southern most limit of the St. Paul
District. Construction began on 11 February 1934 and was completed on

15 December 1936. Lock and Dam No. 10 was placed in operation on 26
November 1937 by the Rock Island District, and on 1 October 1939 control
of the project was transfered to the St. Paul District. (Regulation
Manual, 1972) 1In the section of the Mississippi River presently known as
Pool 10-Mile 615.1 to 647.9 the wing dams and closing dams are presently
submerged and their location may be located on the current navigation

charts.

The changes in the reach of the river now known as Pool 10 may be
noted on a series of charts (Fig. 2, 3, 4, 5) showing the various stages
of development from the 4.5 channel in the 1890's, to the "Brown Survey" in
1930. These were reissued as the "Flowage Charts" in 1933-34 to indicate
land ownership for use in the acquisition program of the nine-foot channel.
The'"Flowage Charts" only cover the portion of Pool 10 from the mouth of
the Wisconsin River to Guttenberg, Towa. In 1938 the Corps published charts
of the nine-foot channel, the “Continous Survey", showing river soundings
and sand bars, Several editions followed, the most recent, 1972, are
based on a 1964 aerial survey. There are no contours between the Wisconsin
river and Lock and Dam 9 on these maps of pool 10. There are also the

"Upper Mississippi River Navigation Charts" for general boating useage.

CORPS FACILITIES

Lock and Dam No. 10 consists of a main lock 110 feet wide and 600

feet long, the upper gate bay of an auxiliary lock, and a movable dam

o _ . . B ac L o o - L NPPREy SRRV r
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. Figure 3. Map of Pool 10 from Brown Survey at 1930's
. showing same area as fig. 2.
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gection consisting of foul roller gates and clght taintef pites cutendiug
across the main channe) to the lcft bask of the Fivcf. AR carth dike,
4,% 7 feet in length (8 placed foul The end of (he povable dam 1o Che
embankment of the CBWMY K wa (he Viscotsin alde of the tivet, with a ik
ed crest, concrele, ogee $pillway, 1,000 fect 10 Jotigth 4t the hicad of

Cassville Slough. (Fig. 6)

BASIC PLAX OF OPFEAY:oN

' The plan of opetation for Lok and fan S+, 10 vas originated by the
Rockh teland Cietrict and Jiffcts feor the mothal] plan of opctation of the
projeets Ia the St. FPau) DPiatedct 3o Jdetailed 8 Fotaptaph D=1% of “Phe
Master Regulation Manual™, The peitary contol peinl o al Lock and Dam
Mo. 10 instecad of at the point of Iateterctlon of ptojrct pPoe] clevetion
with the ordinary high water profile.

'til’ml‘y vonttol consiste of halataiving ptojerl pool, Tlreaticon 617,0,

At the dam by the opvrra®ion of Cie movalle gatfcea at Dam Ko, 3O unt 3] the
l stage at Clayton teacheas 2.2 fect 2t 2 flonv of 7,000 (e, Clavton ther
becomens the secondaty ~enttal point, and regulat®om of (he pw] de ehifted
to secondar: contenl, which concfate aof mrintairing thr stage at Clavton

at 9.2 feet as trne flow exceeds 42,000 ¢f3, (Fig.6,)

As the discharce appteaches 32,000 cfe, the pool at the Aam wil] be
loweted to the maximun 2llewable Arywdwn, one fort, 1o elevation 610,0,

and at this stage lork and Dam N, 10 apain becrmea the contrel point

with teritiary control being put Inte effect.  The latter control consiste

! of holding the poal at the dam at elevatior 610.0 until the diccharge
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2. EXVIROMMENTAL SETTING

Inruontir 1oN

The eavironmental setting of the project covered in this section
tactudeca o description of the study area from the period prior to the
suthoelzattoa of the nine-foot channel (1930) up to the present time.
et aase the project under consideration was initiated about 40 years ago,
ie te JIFficult to reconutruct accurately the natural and socioeconomic
astting prioe to lock and dam construction. There are threce reasons for
LY TUEEE A S S § 2

Y back of precine data on the environmental sotting prior

g DX,
2} the Fifdyoubty in dsolatiog some changes in the river
envitonment dae to the nine-foot channel from those
waused by tre earljer 4=1/2- and 6-foot channels or by
incrcrae? popniation and fndustrialization along the
pivee, =i,
N rRa practical emphasis on reducing the environmental
impact of cpetating and maintaining the nine-foot channel
tecnming it< enntinuation == not climinating it entirely.
Thewsvams  rhe descriptiens of the pre-project environmental settings in
*Riz eornion ware peronsttucted from available published information and

gru of avncwecity Brivf amd not complete.

Tn the Jiconecion of the environmental fmpact of the project later in

Qe-miam 3 oam ampemes Bas Reen made te identify changes in the study area
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occurring in the past four decades that are attributable to the nine-foot

channel project.

NATURAL SETTING

The Mississippi River basin has been modified by man since the early
1800's. Reconstruction of conditions before this time is difficult and
of limited value since this project is primarily concerned with the effect
since the Lock and Dam construction in the 1930's. This overview of the
natural setting will attempt to develop an idea of the 1930 condition in

Pool 10 with some recognition of the earlier effects of man.

From its source at Lake Itasca downstream to Lock and Dam No. 10,
the Mississippi River and its tributaries drain a watershed of 79,370 sq.
miles. Of this total 12, 760 sq. miles of watershed contributes to the
tributaries entering Pool 10. The only major tributary is the Wisconsin
River, the sccond largest tributary in the St. Paul District (11,700 sq.

miles of watershed).

Geology

The area surrounding Pool 10 is an upland formed by two cuestas,
upland belts with a short, steep descent or escarpment on one side and a
long gentle slope on the other. This formation is formed by alternate
layers of resistant and weak rock dipping parallel to the gentle slope.
The cuesta north of the Wisconsin River is composed of Lower Magnesian
(Prairie du Chien) limestone formation which dips below the cuesta south
of the Wisconsin River formed of the Galena-Black River (Galena-Platteville)
limestone formation. The arca is underlain with Cambrian sandstonc.

( Martin, 1932)

- . L e el AR DR il
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Driftless Area

The "driftless area" which includes most of southwest Wisconsin and
portions of Iowa and Minnesota (Fig. 7) is a region which was by-passed
by the southward extension of the glacial lobes during the Pleistocene. i
Recent evidence has indicated the presence of Kansan glacial till along
} the Iowa side of the Mississippi, and there is some discussion of the
possibility of some early till from Nebraskan glaciation in Wisconsin, but
if present its majority has been removed by weathering processes. (Hartley,
1966). The effects of glaciation, the leveling of the land by ice action
and the deposition of glacial till, are not present in the driftless area

and weathering has cccured to a greater extent than in the surrounding

areas.
Topography
Uplands

The result of the geologic formations and the long period of weath-
ering has resulted in a highly disected upland with numerous steep bluffs,
craigs and pinnacles, and natural bridges. Solution activity in the lime-
stone has resulted in extensive areas of sink holes and caves, not found

in the areas of glacier drift. (Martin, 1932)

Mississippi River Gorge

Within the Upper Mississippi Valley the Mississippi River flows in
a channel contained within a gorge ar youthful steep sided trench which
. follows the western border of Wisconsin. At Prairie du Chien, at the

middle of Pool 10, the gorge is 2% miles wide and 500 feet deep. The
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Figure 8.
River at the mouth of the Wisconsin River (From Martin, 1932)
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gorge widens to the north to 3 miles or more as a result of down cutting
into the weaker Cambrian sand stones. The downward dip of the resistant
Lower Magnesian limestone just south of Prairie du Chien causes a narrow-
ing of the gorge to 1) just below Guttenberg. Fig. 8. The gorge consists
not of extensive palisades but is deeply disected and forms a series of
steep bluffs broken by narrow ravines formed by the small tributary
streams, The gorge has a youthful appcarance but the bottom land and the

channel have a mature appearance.

There are a number of narrow terraces, rising about 25 feet above the
flood plain. The major ones in Pool 10 are at Prairie du Chien, Bagley,
and Guttenberg, (Fig., 9) The floodplain occupies most of the bottomland

and has a very shallow grade, .017% per mile.

The floodplain material is clay, silt and loam intermixed with sand.
The flocdplain is underlain with 150 feet of outwash till deposited by

the river at the time of glacial recession.

The floodplain contains not only the main channel, whic' occasionally
is divided into two almost equal channels as seen at Prairie du Chiemn, but
also many narrow sloughs. Some of these are outlets of tributaries but
nost are more closely related to bottomland lakes which are abundant in
the broader reaches of the gorge. Most of these lakes are small and form
behind the natural levees which form raised elongated ridges along both

sides of the channel.
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Figure 9. Terraces located in the Valley in Pool 10
(From Martin 1932)

R SO U
e RS T s Ve e :




27

Wisconsin Delta

While the Wisconsin River carries a sediment load 307 greater than
the Chippewa (U.S. Army C. of Eng., 1970) its delta has not resulted in

the damming effect which developed Lake Pepin.

Just above the confluence of the Wisconsin with the Mississippi the
Lower Magnesian limestone dips below the surface. This resistant formation
restricted the gorge erosion and resulted in a narrowing of both the
Wisconsin, and the Mississippi channels. The resultant increase in velocity
of the Mississippi allowed the majority of suspended matcrials to be
carried down stream, rather than developing a delta. This narrowing of the
channel reaches its maximum at Clayton, Iowa, where the river is con-
stricted to 725 feet as compared to 1400 at Prairie du Chien. This reach
of the river is also the deepest stretch, 37 feet on the 1893 charts,

south of Lake Pepin. (Martin, 1932)

Scenic Aspect

This combination of factors has resulted in this section of the
"driftless area' being recognized as one of the most scenic areas in the
Mid-west. As early as 1854 Wisconsin's first state geologist, Edward
Daniels, (1854) described the area: "About one~third of the surface is
prairie, dotted and belted with becautiful groves and oak openings. The
scenery combines every element of beauty and grandeur - giving us the
sunlit prairie, with its soft swell, waving grass and thousand flowers,

the somber depths of primeval forests; and castellated cliffs, rising
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hundreds of feet, with beetling crags which a Titan might have piled for

his fortress."

Topographic Modification by Man

The early activity to improve navigation was limited to snaging
operations and some localized dredging which had little major effect on
the overall topography of the pool. The approval of the six-foot channel
project with tie resultant placement of closing dams and wing dams caused
the first major changes in the river. The wing dams caused a narrowing
and deepening of the channel, but also increased deposition of sediments
in the slack water areas below the wing dams. The formation of these
lateral bars can be noted in miles 628 and 645 of Pool 10. The closing
dams, by diverting water into the main channel, increased stagnation of
the sloughs and river bottom lakes, and increased the impact of low

water in the summer on these flood plain arcas. (Carlander, 1954)

The general climate of Pool 10 is Continental with very cold winters
and rather hot summers. The Mississippi river has a moderating effect,
resulting in warmer temperatures and longer growing seasons. Comparing
temperatures at Prairie du Chien with those at Postville; about 30 miles
west in Allamakee County, we find the average January temperature at
Prairie du Chien, 17.60, is 1.40 higher than at Postville. The July
average 73-70 is 1.9° higher, and the growing season at Prairie du Chien

is 166 days compared to 151 days at Postville., The average annual pre-~

cipation in the arca is 32.48 inches, with about 22 inches coming in the
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growing season, (USDA, 1941). The combination of long growing seasons,
high humidity and abundant soil moisture produce semitropical growing

conditions in the bottomlands during the summer,

Soils

While there are extensive classification of the detafled soil types
in this area (Hole and Lee, 1955, Calvin, 1895, lLconard, 1906) only a
general descriptive account will be given here. Most of the upland soils
are developed from "loess". A wind blown material from the outwash
sediments released during Wisconsin glaciation (Ruhe, 1972). The specific
soil type depended upon the vegetation developing on the loess deposits,
and varied from deep rich loam under prairic or maple woodlands to leached

podzolic soils under the oak-hickory woodlands.

The s0ils on the stecp bluff sides that did not retain the loess cap,
developed from weathered limestonce or sandstonce. The north and ecast slopes,
covered with mesic maple forests, developed a rich loamy sofl; and the

south and west facing slopes with "goat prafrics"

or cedar glades
developed a clay loam which is thin as a result of crosfon from runoff

from the steep slopes.

The bottomlands have diverse soils of alluvial origin. Most of the
bottomland soils are composed of layers or lenses of sand, clays and silts

deposited following the periodic flooding. In the arcas of annual

flooding there is little so0il development since humus material is removed

or covered annually, The higher lands on the natural levees or the ter-
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races may develop an A layer, A gley layer (Ridde, 1940) of sticky fine
clay with bluc-grien natling trom reduied iroa is present in all bottons
land solls. 1t indizates poor interca! drainapge and anacrobic soil

conditions,

Some of the high terraces, i.e. Prairie du Chicen, have sandy Joanm

solls wvhich developed under praliric vepetation,

] - . e - A - e —— J—
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Terrestrial Vegetation

Uplands

The original upland vegetation of the area was primarily tall grass
prairic on both the Iowa and Wisconsin side. The original name of Gutten-
berg, Prairie du Porte, (door to the prairie) was given by the French
Missionaries since the tributary valley led up to the extensive prairic
on the uplands. (Jacobs) On the south ard west slopes of the bluffs the
prairles, "goat prairies"” e:tended down to the bottom where they also
developed on some of the high terraces. Agriculture has replaced the
upland prairics and the terraces have become sites for towns, such as
Prairic du Chicn, but extemsive stands of relatively undisturbed dry

praidrie can still be fcund on the bluff{ slopcs.

The steep north and cast facing bluff side have well developed
standes of maple-basswood ferest grading into oak-hickory on the dryer
eltesn, There have resained relatively undisturbed sfnce the steep top-

ography has lHinited both prazing and culting.

Species liats of the mosrt common <pecies can be found In Appendix A.

Pa-kground, While Povil 16 with a Jength of 32.8 river miles is the
covond longest in the St. Taul Diatrict, and ite shoreline ¢f 110 milcea

fa at2n the eecend larvee? in the dicivict, it has less waler area,

17,073 acres, than many cherter pools.  Thas marrew, deep prol has lattle
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marsh land but extensive forested bottomland. Duc to the length of the
pool, land acquisition by the Corps of Engincers was limited to the region
south of Prairie du Chien and as a result the flowage survey maps, the
"Brown Survey” and the "Forest Inventory Maps" (Master Plan-Pool 10) were
limited to the lower % of the pool. With the cxceptions of the general
survey work of the Bureau of Sport Fishery and Wildlife and a portion of

a study from the Universitv of Wisconsin (Ware, 1956), no major work has
been carried out on Pool 10. The discussion in this section will use these
sources and a numbor of studies over broader arcas (Curtis, 1959, Lindseyv,

1959, Hosuer & Minckler, 1963) to develop an understanding of the

terrestrial vegetation.

The bottomlands are those arcas which are regularly subjected to
flooding but in which the water table falls to, or below, the soil surface

at some time of the year. They Intergrade with the aquatic communities

which are covered with vater for the majority of the year. The inter-
medfate habitat, the marsh or sedge meadow s limited to 67 of total

bottomland arca.

Woadlands. The wooded arcas can be separated into several community
types: I. Willow, 17, Cottonwood, 1I1. Birch, 1V, Maple, V. Elm,
(Corps of Lngincers, 1968) These in general correspond to those
developed by Curtis (1959) with 1 and 11 fncluded fn Curtfs' wet tvpe

and 111, 1V, and V with his wet mesic,

The dorminants in the wet foarest type, in order of importance arc:
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. silver maple (Acer saccharinum), black willow (Salix nigra), cottonwood
(Populus deltoides), american elm (Ulmus americana), and river birch

. (Betula nigra). The most common understory species are: wood nettle

(Laportea canadensis), poison ivy (Rhus radican), wild grape (Vitis

t riporia), Leersia virginica, and woodbine (Parthenocissus vitacea).

The dominants in the wet-mesic fores. type, in order of importance are:

american elm (Ulmus americana), silver maple (Acer saccharinum), green

ash (Fraxinus pevnsylvanica), basswood (Tilia americana), and black-ash

(Fraxinus nigra). The most common understory species are: woodbine

(Parthenocissus vitacea), wood nettle (Laportea canadensis), touch-me-not

(Impatiens biflora), Jack in the Pulpit (Arisaema triphyllum), and

violet (Viela cucullata). (Curtis, 1959)

The initial invaders of the newly exposed arcas like sand bars, mud
flats, and disturbed sites, are black willows and cottonweood. River
birch and swvamp white cak are dominants in open wet ground on the up-
stream side of the channel. Silver maple and american elm will invade
both uf these types which accounts for the overall dominance of the
maple and elm. In high areas, especially the upper parts of the natural

levees red oak, pin oak or basswood become locally important,

Due to the subtropical conditions in the bottomlarnd a rumber of trces

have cxtended their ranges well north of their normal ranges in the

valley aleng the river. The major species are:  Kentucky Coffectree,

(Gymnocladus dicica), honcy locust (Gleditsia triacanthos), rmocoth buckeye
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(Aesculus glabra), river birch (Betula nigra), and sycamore (Platanus

occidentalis).

Seedling reproduction and saplings typically have low densities in
these stands. Germination and seedling survival are poor as a result of
the periodic flooding. However the plants that do survive and mature
reach large size, silver maples, cottonwoods and swamp white oaks with a
17-20 foot circumference are not unusual. Many trees have multiple stems,

a result of damage from ice and other debris in spring floods.

Understorv. The ground layer species have low densities and tend to a

great diversity between stands, and from year to year. The spring floods

delay the germination and emergence of the understory, and often the full

development of the stand is delayed until Augpust. The prolonged high water

in 1973 will produce an atypical condition since many areas were still
submerged late in May, well beyond the peak blooming period of the spring

flowering plants.

Lianas or climbing vines arc extremely important in these stands,
poison ivy, woodbine, and wild grape are most common and may form as

much as 25% of the canopy. (Curtis, 1959)

Succession. There is little chance for modification of the environ-
ment by the plants in the bottomland since moisture is the most important
factor, and changes depend upon topographic modification. Silver maple,
and american elm can invade the wet stands of cottonwood or black willow

and can then succeed themselves.  Further changes in composition depend

S
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upon increasing drainage by downcutting of the streams or huilding up of

the land level, permitting the entrance of red oak and basswoced. Originally,
fire from the upland prairies would burn the marsh areas along the upland
side of the channel during low water periods in the fall and invade the
flood plain forests. The open stands remaining were invaded by swamp white
oak and river birch. A similar situation occured with abandoned agri-
cultural land. (Green, 1947) With cessation of fires the stands under went
type succession with the cntrance of bur oak, white oak, silver maple, and
american elm. The linear nature of the stand tend to produce uniformity of

composition in the stands along long reaches of the river,

Colonizition of Open lands. Open habitats in Pool 10 can be divided
into two types: 1) well drained aress subiect to flooding but dry most of
the year, 2) poorly-drained arcas, such as swamps and sloughs, covered by
water with the exception of short periods during the dry season. (Hosner

and Minckler, 1963)

The well drained area included sandbars, islands, and flacs. It
includes most of the newly formed land along the river channel. Willows
and cottonwoods are the primary species of the pionecr stage. They usuully

seed in and germinate in approximately equal density. Further development

depends upon subscquent moisture relations. The cottonwoods, with the de-

velopnent of a tap rcot, are better able to withstand dry conditions in I
the early scedling stages (Barclay, 1924): (Willew is favored by wet

conditions since willows are more tolerant to saturated sofl and spread

by reoot sprouts,) Willow also has more rapid grovth which favors
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survival in flood condition since the seedlings will not be completely
submerged. This combination of factors tends to favor willow dominance in
most stands. With time, successional replacement with maples, elms, and

associate species will occur,

In the poorly drained areas tree reproduction occurs mainly during
periods of low water during the dry scasons. Subsequentflooding may
exercise a selective effect on seedling survival. Most of the studies on
this type of stand have been carried out in the south where cypress,
tupelo, willow and green ash are important early colonizers. Only the
latter two have range exteanding to Pool 10. Further development toward a
wet-mesic conditions depend upon improvement in the surface drainage

either by deposition of silt from flooding or by artifical drainage.

Effect of Man., The bottomlands have possibly been changed less than

any other habitat in the area. There wacs little better use for the land.
Grazing, especially where the bottomlands abuted upland meadows, limited
cutting, and limited recrcational development were the chief modifications
brought about directly by man. The majority of coemmercial development vas
usually limited to the terrvaces and did not directly affect the river. The
removal of prairie and the cessatlion of fire most likely resulted in a
decreiasc In open marshland and an increase in wet mesic woodland but this
can not be documented at present. An important indircect effect is the wide
spread destruction of clm as a result of the spread of Dutch Elm Dirscase.
Since clm is a2 major dominant in the bottomland forests this may have an

important affect on stand composition in the future. This is an areca
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which requires further study. The building of the wing dams and closing
dams resulted in an increase in island formation and a filing in of

fringing bars cxpanding the terrestrial habitat.

§Eﬂ§f~§fﬂﬂ93f Of the total area of 18,600 acres of land (calculated
from land between the railroad tracks which run along the first terraccs),
marsh, or more specifically sedge meadow, covers about 67 of the terres-
trial habitat. 1t has not bcen possible to determine the cxtent of the
marsh habitat before 1930. At the turn of the century the sedge meadow may

have been more extensive as a result of prairie fires on the terraces in-

vading the bottoemland durirg the dry scason.

Little work has been done in studyfng terrestrial marshes, and there
are no studies on record of composition in Pool 10. The shori discussion
here will be tasced on information developed by Curtis (1959) on scdge
meadows in Southern Wisconsin. The community is found in lands in which
the surface is just above the water table, though at times it may be sub-
merged.  The deminant plants are sedpes {(Carex _spp.) and bluejrint grass

(Calamaprostis canadensis) with a variety of broad Veaved species also

present. The most common include Ancmone canadensis, swamp milkweed,

(Asclepias incarrata) Joe-pye weed (Fupatorjum maculatum) and boneset

: (Eupatorium perfoliatum). The community tends to be transitional between

aquatfic marsh and the bottomland forest. With the cessation of five it may

) develop into a Shrub-Carr community. The understory remains sedpe meadow

of the shrub willows, batton bush (Cophal.mthus cccidentalis) and Indige

i
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Bush (Amorpha fruticosa) fuvades and can develop into a stable community,

only slowly invaded by tree reproduction of the wet forest, ( Curtis, 1959)

Aquatic Vepetation

Introduction

The UMRCC published an "Upper Missinsippl River Habftat Classfficatfon
Survey"” (Sternberg, 1971). This sct up six standard habftat classifications,
and indicated the habitat disztribution on the Corps of Eagincers naviga-
tion charts. Helms (1968) differentiated the habftats on an acreage banis
for all the pools fn the Jowa section of the river., Table 1 pives the
data for Pool 10.

Table 1. Acrecape and Pereentape of Hahitats
in Fool 10 (7 in varcathenis)

Tafl- Main Yain Side Slaugeh 1 ke rord Total
waters Channel  channel  Chanacl

torder
28.2 3462.0 24971.9 1579,2 $%47.60 2108, % 64.06 16,002.0
(C.2) (21.8) (18.6) (92.9) (3..8) (15.4) (0.4%)

The rooted aquatic vegetatien is limited te areas which are covered with
wvater the majority of the vear., Sufficient depth or turbidity of the water
to limit light penetration serves a5 a limiting factor at the other end of
the depth gradient. Shading by other plants and anetobic conditions in the
] rooting zone also tend to limit certain specics to particular zones de-
limited by water depth (Laing, 1990),  The major 7ones intergrade from the

terrestrial emarsh, to the s—cveent squati zone, tn the fleating 7one, to

the submerged zone, and finally in deepor vator te the benthic habitat
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with no rvoted plants,  Becaune of the gentrictions of vater dopth and
current, rooted vegotation is limited to the sloughs and the Lo disrs of

the lakes, the so-called littogal zone,

While there hau been o nuster of Studies on the ponation in Jatoes and
flowages little or po vork han been publiched on the Micsiasippi,  The
BSFAW has carriced ot svme surveys of mareh vegetation in Poal 20, {Ureen,

1947) and evaluwated rome of the evological changes since 3930 (Lroon, T960)

Prior to the 9 foct chatnel projoct thete verfc tio major atcan of
mirsh in Prol 10, The topographs of the area Jimitod magad vopot tlon Lo
the borders of the wooded ridpes of Jevees forming tac najority of the
bottome, While thets were abpnd 1t Vakesr and ponda on thene §z)anda
(Martin, 1912) the vegeZatinn of the Jales war Jirmited to tiver bulsuysh
(_S:;Lrﬁu:: fluviarilic), .od a few otler epericen, T 1atce aad pendn dyicd
up during most semmors, placing greal elivas op meat aguatic epes dong,
and strandine larpe populalione of fiek,  Vpoamtil 199 il teccuc opot-
ations were cartied enat in poel 10 (Sacughling, 1973) te ealysgs the
fish stranded in thw éricd up elenghs,  Theae dry petionia alen p:rmitied
the extension of willow teprreration inte the challowa, Jhi~ wondy cover
tended to increase sedinentalieon diriog the next flood and sonvert the

rhaliows inte terresteial haditat. This pattern vas . coentuated in the

tegion south of the Nicrrnain River vhere the vallev derreascd in width.
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historleal battleground. or building:., or exi<ting scetilen nts of cthnic

groups such as feish corrmnities,

Boecause of the difficulty of placing

any kind ot value on such sites, the present staly only necks to fdentify

such sites,
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It is noteworthy that competing systems of land transportiation such as
ratlroads and highway trucking utiiize the relatively gentle viver valley
terrain in ovder to sicplify both engincering desipgn and fuel encrpy demands.,
Thus, the Mlunjusippl Kiver Valley is intensively utilized to meet the trans-

portation needs of the Midwest,

long betore the cumbeg of the first white settlers, the Misoissippi
River vas o traasportatjon corridor for the Indins, 1t vas uned to
tactlitar: the printtive baster coone= and an a reute for other for

of sovial and caltural cemzunication and contact,

: ’

In its peinitive coutition, the Upper Dinsteadpnd win chatactarized
by pum-rous rapids ond rock obateactionds Flactastjons do vwatetr flow
duting various seacors of the yoat wete minor incotvenion on to the Indian
canor, but demandey moditicatien Fedore cubat o ol conenw oo L) e of
river could taie place. FPriet to iuptevenent oy N 1taddic wae Jindtad
to periode of Eich water swon Jep rafte and o =) ) Loste could pase bio-

tween the Falle of ¢, ¥nthe-t ard ghe %wsth o e (Mg Riwer .

The necrazity of mndifving the watutal co rer of the river 1o make {4
enitable for commereial navicatiog eratualiv ream appatent as the wfize
eof the viver boate and baygee grtev., Since t'w fir=t rivir steamberat
artived af Yorf Seelling in 3187 Y ateandaat teaacportation for freiott and
PAECPEE T N grew o 2 peak in the dedads TRAN (o (RGO vhen aver 130D
ereamboste wete srtive on the entive Jergth of (e viver. Ry 188D the
growth of the raflroyd encter §n th 17, &, and th Jock of a chanrv 1 of

LR ATURITLY SR AR U R ST WS Sl 3 SR TPINPEE B § PR S CAE S IS SN I BT RN oTAT IS I BFIFEY. TN
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However, on the upper reaches of the Misuissippi, growth in freipght traffic

cont inued, A peak was reached {n 1903 with 4.5 million tons moved
f between St. Paul and the mouth of the Missouri River. A subscquent rapid
decline coincided with a drop in river use for moving logs and lumber,

In 1916 only 0.5 million tons were shipped on this scection of the river.

As the population and fndustry of the Upper Midwest repion
grew, there was a corresponding growth in the need for cheap coal for
power generation. A technological consequence of this need was the
developrert of the barge and towboat which praduslly replaced the
steamboat en the river. The barge and towbaat roquired a deeper channel
than the carlier steanmhrata.  The necd for coal In the Upper Midwest
was compleacnted by the necd to ship large quantities of grafn south to
other conters of population, Thur, eronemicn were realizec by having
at least partially compencating carnoes goeing both ditcetfons on the
upper rteaches of the river., In the later 19725 Jorpe grain shipments

from Minneapoiis bepon,

Four and one-hal{ foot and six<foot ¢iannels had Iven authorized by
Cengreas in recognilion of the fncreacing role of the river in the trans-
porttation ncetwork of (he U, S, and with technalogical developnents leading

to increased cize of hargex and tugs the authorization of a nine-foot

chamnel to Minnecapelis was pasced by Congress in 1930, Ry 1940 the

channel and the reguicite locks and dams vere essentially complete,
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When figures for tomnages shipped at various times on the Mississippl

River are examined, it is difficult to mike comparisons that relate to

! Corps' activities. For example, the following factors complicate the

problem of data analysis during the perjod prior to 1940:

1. Statistical data collected by the Corps of Lagineers covered
different sepments of the Upper Missinsippf River during
these years., Some of the reasons for this appear to he
changes in the adrinistration of river segmonts during that
time, as well as some experinentation with toetter methods

of statistical collection,

2. Shipping fn the Upper Nisnfssippi was dictorted during the

P . 1an? oo - - - JUrOY R ~ali .
dozade of shs 1920%: duo te the conntractien of locks and

dams fn the St. Paul District,

3. From 1941 to 1945 all forns of transportation vere utflired ‘
for the war effort wvithout repard to maxinizisg economic
teturn.,  Therefere, data for thene years (as with the 1930'w)
’ does not necesrarily reflect a normal peried of transportation

on the Upper Mississippi.
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Barge Shipmonts,  Table |1thws tonnaee information avajlable

for sclected years from 1920 through 1945 for the river sepment ident§-

' fied in the third column of the table.

Table l_‘ River Shipment froem 1920 through 1945

Total Toanage (short toan)
Year __Shiponents and Keveipr- o8

T ——— ———

River Scpment

1920 630, 45) Mplu, te Nouth of Misnourd Rver
1925 908,005 Mplu, to outh of Miscours River
1926 691,617 Mple. te “oath of Miseouri Liver
1927 715,110 Mple, to Noulh of YMiwrouri Civer
1928 2),6%2 Mple. to Mouth of Wineonain River
1929 1,390,262 Mpla. Lo Mouth of Ohfe Kiver
1930 1,395,855 Mple. Lo YMouth of Ohia River

193% 188,61} St. PFaul Dictrdt

1940 1,097,97) SU. Fasl Ditrict

1945 1,261,993 St. Faul Pistrict

) M Tonnages exclude ferey freight (cars and other) and (ertain carpeoes-
transit,

R Soutce:  Aanval Resert of the M0t of VPoesiovers, U, €0 Arrv, Part 7

“Cormereial Rtatistiv=T, Tavte 74 b celectad vear,
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In pore recent yearvs, data are avatlable for the St, Paul District,
Table 2 show, the moverent of tonaages through the St. Paul Dlucrict

for the years {rom 1962 through 1971,

Table 2. Kiver Shipment fron 162 throush 1971, 3

Total Traffic

CYear SIS .1 S S L S
1962 8,168,494
1901 9,260,161
1965 9,621,33¢
1965 9,205,418
196 1), 346,057
1967 11,018 849
1968 10,736,15%%
1959 V2,077,428
1970 19,473,713
1971 19,070,087
1972+ 16,361,174

* Lomparalive SLates -t of Rarce Tratfic on Yicajecipri River
and Trittaries in St Faul Pictrict, V.S, Srrsy Fopdnoey Pistrice,

St. Paul, St. Paal, YMiannesdta
®: Fatimated

Vhen this table §: compared with the previcus cre, the grevih of
shipping on the Feper Yiccizcirpi becomes readily apparent.  Thuo, the

total traffic for the St. Faul Disteict in 1962 wac abenl cix tim s the

traffics i 795 whiih wrs o owyr voar, In fo t, 11798, i th 21, T
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Piserict for 1962 v nore thas tive Livos sreator tn all of ol traffic
on the Vpper Misse o topl betacoa Mivgecpodie Lnd the Montd ot th, GLido
Kiver tan 1930, raff e atomt O sbled da tue S0 Faal Botraor Vo tueceen
l‘)(’.’ a 4 197L. :)si-‘: rorn due Ty oa l;‘f;:;n‘ ‘ult,',!nv T peaan s hipte nt tyom

the Divtrict and to oo it fease I Jeos it 0t Ceal,

e 1929 data sefe vl beo ol oo gooedpts Lot e Lin dag thie tivey
cegment From Niracapebin Lo Tae ooty owef 80001 a0 s Vet PRI

a.)ptp‘&‘m,;[.'r: [ 2173 QL_;';.'iév‘tl'v:;' R I NS 2 BN Tiia Y bADARE A 1} S w1t hiis e

St., FPanl Diztgic® anl fhe Lafa Too Eli ne g e ol s b cckated vt data
. :

for the S, Paul Diziei - win fJiegle Cifdioa e, In 1t soar, JY 600

L)

tonia wefe fevaived ool shinscd, T, §Tal, fann spen adds 8 g2 hed

F.000,0N toe anenslis shen e Gowk and Jur osscion ool the it faed

chantcd wers wletual s vomplote, T oomaces oY F X OLN MO e 20 G0 and
3,000,000 b 195y, (TN T S U T K T B S VN P O L VAN I b (PR
fn the St. Foaal Dizgei . In the Peale Fetaven 31907 Atd 1577 thi: Liad

donrled te B MW VT oA

The echipping crie n for tosl oF the Vyeajeoujpr i Tivey vithin th
St, Paul Dictrict i vaapalia cipt gontha, fren n5d<tryi) 1o mideDorontey,
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To swwmarize, beneficial industrial impacts that result from oper- ;
ating and maintaining the nine-foot channel and its associnted locks '
and dams by the Corps of Engincurs are, the through-traffic link for
commoditics moving up and down the river, the emplovment in lock and dam
and commcrcial dock operations, and an initial increase in the potential
for commercial fishing. 7The detrimental effects are a decline in water
quality due to river barge movement and spills and with continued im-

proper dredge spoil placement ~- a likely decline in commercial fishing.

Recreational Imnacts

1. An increase in recreational boating duce to stable,
navigable water levels vhich leads divectly to more
recreation facilities —-- and their accompanying
employment.

2. MAn fmmedicte increace in cport hunting and fiching
due to an increase in --
i
a. Waterfowl habitat, and
b. Fish spawning areas resulting from rising water ;
level.

Again, as with commercial {ishing cited above, im-
proper dredge spoil placesment has recently had a
detrimental effect on sport hunting and fishing.

3. An increase in sightsceing visitors to the locks
and dams at hoth ends of the pool.

Cultural Tmpacls

There has been limited impact from the direct action of the project
and a greater impact from indircct cffects of cultural developments along

the river.
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Discussiovn ef Tmpaces

The industrial, recreational, and cultural dwpacts identificd above
are examined in detail in the followving three scctions., Resource
implications of these three socioccunomic impacts are discussed in

Section 6.

Industrianl Activitics

e cconomic effect o e activities o ‘he Corps © neineers
Th ffect of the t £ f the Corps of Ingincers
on the Mississippi River in the St. Poaul District can be measured mainly
in terms of three major elements. They are:
<
1. The chammel itself with its associated loexks and dams
and navigational aids;
2. The installations at riverside for the transfer of
cargo, storage facilities, and access;

3. The vessels using the wotervav.

In these terms the impact of the Corps' activities in Pool 10 is not
as great as in some of the othor pools in the Northern Section of the

Upper Mississippi Ri er.

Barge Activity., The greatest and most obvious impact of the
activities of the Corps of Enginceis in Pool 10 has biea the modification
of the transportation system due to the growth of barge traffie. The
visual evidence of the impact is scen in the physical structures (e.g.

locks and dams, and the five commercial decks and terninals) on the

shores and the barge tows woving alony the river., However, Pool 10 has
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not been the origin or terminal for wost of the commoditics that move in
barges alouy the Upper Mis:issippi River. Rathor, it serves as an dm-
portant water link between important cormodity tervminals uvpstrenn and

downstream from it.

Figures 16 and 17 show graphically the growth of receipts into
and shipments from the 8t. Paul District in the 30 yecars from 1940 to
1670, Commodities shown in the figures illustrate the diverse cconomic
activity within the St. Paul District; thie diversity also applics to the
five commercial docks in Pool 10 that harndle coal, « 1d, gravel, salt,
fertilizer, and grain. However, the vast bulk cof these commeditics flow
through the pool enrcute elsevhere. AMthough receipts in the St. Paal
District still euberantinlly oxceod chipmente, tne growth din ohipmaonts
(89 percent grain) from the district in these three decades iadicates the

reat impact of the river on the regional ¢conomy.
(&

In 1970 some reugh projections (based on 1964 data) were wmade of
thz growth of commerce in the St. Paul Distvict (UMREBS, Study Appendix J,
1¢70). Tke projections sungest that the tonnage of barge trffic moved

in the Upper Mississippi River basin will about double from 1964 to 198G

and about triple from 1964 to 2000.

It is noteworthy that receipts into the St.Paul District have
always exceeded shipments. In earlier years this imbalance was often
extreme (e.g., 1953 receipts = 3,052,144 tens, shipments = 334,233 tona).

Recently however the ratio hus been arcund 2:1. Inasmueh as prains and
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Source:  Based on Data from U. S. Army Corps of [Ingincers, S, Paul District,
St. Paul, Minnesota

Figure 16. Reccipts of Major Commoditics -- All Ports, St. Paul
histiict
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Barge Traffic, Millions of Tons

(&)

Source: Based on data [rom U. S. Aruy Corps of Imginecrs, St.
St. Paul, Minnesota.

Figure 17. Shipments Out of the St. Paul District
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soybeans constitute the preponderant tonnage of shipmeats, fluctuvition
in waterborne transport of these products can be profound due to crop
conditions und storape facilities, foreign sales, and competing foims of

transportation.

Data are not available on the numbers of vessels oripginating,
terminating, or passing throuph the St. Paul District. However, some
comparative idea of shipping activity can bhe gained from the following
information. Vessel tratfic measured in tons from Minncopolis to the

mouth of the Missouri River is shown for selected years as follows:

Year Total Vessel Traffic (Tons)
1962 30,526,626
1964 34,108,482
1966 41,311,941
1968 46,174,929
1970 54,022,749
1971 52,773,097

Statistics on the numbers of vessels originating, terminating,
or passing through Pool 10 are not available directly. However, some
comparative idea of barge activity can be gained from studying the
commercial lockages through Lock 10 and Lock 9 -- the locks ac either
end of Pool 10 -- which are shown in Table 3. From 1960 to 1972
commercial lockage through Lock 10 iacreased by 46 percent and those

through Lock 9 increascd by 45 jpercent.
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Table 3. Commercial Lockage in Pool 10,
. 1960-1972

Commercial Lockanes

Year Lock 10 Lock 9
1960 1,621 1,606
1961 1,392 1.538
1962 1,487 1,646
1963 2,082 1,627
1904 1,968 1,754
1965 1,641 1,351
1966 2,345 1,724
1967 2,156 1,776
1968 1,813 1,748
1969 1,885 1,823
1970 2,349 2,101
1971 2,327 2,324
1972 2,373 2,336

Soucsce: Annual Lockage Data, (St. Paul, U, S. Corps of Enginecers,
St. Paul District, Unpublished Reports).
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Commerceial Peecdh Facilitivs., Five ceneercial docls gserve the needs

of Pool 10. Three are loecated on the Wiscoenain side of the river and

serve Prajirie du Chien; these docks (inclulding one cwned by Faroco

<

1

Comprony) handle coal, salt, fertilizer, steel, and grain. In addition
two very active commercial docks serve grain shipper in Towt —-- one at
McGregor (operated by the Varmeys Grain Dealers Associotion) and one at

Clayton.

QSETSESEEE_EEﬁPEnﬂ' Pool 10 supports a substantial level of commer—
cial fishing, althouch it preduces only about 30 perceat of the catch
provided by Pool 9, There is no discernable trend in the catch data for
this pool. Generally high catches in 1960 and 61 dropped in 1962 to
the lowest point for the period shown in Table 4, bui in 1968 and 1969
these early peaks were exceeded when annual catches of about 650,000

pounds were recorded., However, this was below the peak catel oboerved

in the past two decades, which was the 827,000 pounds recorded for 1959.

Increased commercial fishing in Pool 10 since the lock and dam
construction is at least partially duc to the initial beneficial impact of
a larger area of fish habitat caused by the rising water level. However,
in recent years improper dredge spoil placement and sedimentation behind
wing dams has reduced fish habitat; many fishermen beliceve this has re-
duced the supply of fish., Spoil dumping in backwater arcas has restricted
fishing access to slough and side channel arcas in the Clayton-Wyvalusing

region, thereby reducing the acreage of available fish habitat,
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Table 4,

Pounds of  Fiah Caught Soanually by
Cormercial Fichernmen in ool 1)
of the Uppor Hiusiscipoi River,
1960 to 1909.

Yoear Commercial Fish Cateh

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

405,000
625,000
296,000
396,000

.
518,009

Not Available

564,000
580,000
644,000

663,000

Source:  Procoeco
Mis

1962-1971.
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Major year—to-year vaviations in conmercial [ish catcles are pro-
bably less affeetred by the supply of {ish fn the rivor thes by narket
demund, as reflected In prices comnercial fisherrer receive for their
catch. For example, high moat prices in @id-1973 have causcd {ish
prices to increasc with an attendant increase in commercial fishiuog

activity on the river (Fernholtz, personal communication).

Recreational Tmpacts

Recreational impacts may be divided into beating activities and
related facilities, sport fisliing and huanting, aund sightsecing and pic-

nicking.

Boating Activitics and Rolated Tacilitics. For Pool 10 a principal

weasure of pleasure boaiing aclivity is the record of picasure hoals
3 locking through Locks 9 and 10 -~ the locks at each end of the peol,

These data -- along with the total pleasuve-boat lockages throuph thesc

two locks -- are shown in Table 5 for the years 1900 to 1972, The table
shows small increases in pleasure craft locking throush both Lock 10

. (from about 5,700 in 1960 to about 6,200 in 1972) and Lock 9 (from about
5,200 in 1960 to 3,300 in 1972) during the period. The table also shows
an acconpanying increase in the number of pleasure boat lockages during

- the period, for lLock 10 but not for Lock 9.

These lockage data probably understate the boating activity in Pool 10
for several reasons. One is that intra-poel novement of small boats for

recreation and fishing purposes are omitted, and there is unusually high

movenent of sach boats by water and by boat tvailer within Pool 10,
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Table 2,

08

Meagnures of Poeatine Activity in ool 10,
1966-1972

Pleasure Loats Through

Pleasure

Through

Boat Lockages

Year Lock 10 Lock 9 Lock 10 Lock 9
1960 5,654 5,186 2,729 2,677
1961 5,870 5,596 3,100 2,947
1962 5,097 4,333 2,763 2,371
1963 6,218 5,243 3,209 2,785
1964 6,720 5,468 3,460 2,979
1965 4,326 3,935 2,485 1,984
1966 5,919 4,816 2,614 2,634
1967 4,957 4,445 2,548 2,380
1968 5,575 4,370 3,105 2,465
1969 5,405 4,131 2,841 2,081
1970 6,166 4,430 3,086 2,259
1971 6,076 4,983 2,986 2,415
1972 6,196 5,465 3,206 2,638
Source: Annual Lockage Data, (St. Paul, U. S. Corps of Lngincers,

St. Paul District, Unpublishced Reports).
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In addition a significant c-onat oF bheidn, - fi.0 v nrecoare in the
Bagley arca Irom two Tavge commercind ooocodng e bn restvies d oo
Yool 10 because of being bloched from i voain ebiooe ]l mont of the s r
due to snags and the low water level in sleuphs,

The nine-foot channel and assceiated locks Bove provided controlled
water levels that have contributed significonc!ly to the dincrcaed boating
activity in Pool 10. Tocrcascd regional pepulation, hivher levels of
family inceme, and rore leisurs time have alswe contributed to increasced
activity. The increased pleasure boationg has led divectly te 20 public-
use sites described in Section 2.0 T prosonce of Corps!' eperations on
the river has also led directly to several beneficial impacts for boaters
in Pool 10. For example the Corps of Ingincers contracted a small-boat
harbor or city-owned land at Trairie du Chien and, olonp with UL S,

] Bureau of Sport icheries and Vitdlife hos constrected o public-use site

at Jay's Lake Landing.

. Thus g variety of physical facilitics have been developed in Pool 10
that exist mainly to serve boaters and {ishermen using the pool. These

include:

Facility Number
Small boat harbors, marinas, boeat clubs 3
Recreational sites 3
Public boat launching sites with parking areas 18
Commercial recoreational sites 15

Wildlife refuges ]




Except possibly for the recrcational «ites without ramps, which do
not cater primarily to boaters, 2ll of these facilitvies result from Corps'
operations on the river that contributed the channel and controlled water
levels., The wildlife refuge is aided by the higher water level following
the river impoundment that led to several hundred acres of very productive

waterfowl habitat.

Sport Fishing, Hunting, and Other Recrectionnl Activities. The size

of the pool, and the variety of access points, and the lock of an adequate
survey program have precluded obtaining an accurate count of Pool 10
visitation for past vears. Neither the Wisconsin Departrnent of Ratural
Resources (Fernholtz, pereonal comaunication) or the Towae Conservation
Commission (Brenton, personal communication) nor the 1. S, Bureau of Sport
Fisheries and Wildlife (Chase, personal communication) have recent, con-
tinuing data on sport fishing, sport hunting, and other recreatioral
activity for Pool 10. The most precise data available are for 1963 and w
appear in Table 6. The data are a composite of both Corps of Engincers
and Burcau of Sport TFisheries and Wildlife (from the Upper Mississippi
River wildlife and {ish refuge) visitation compilations for that year.
' In addition to being the most accurate data available to date, they arc
the most usable since visitation survey estimates were broken down to
' show ratios of participation in the seven most appropriate activities on

an annual peak month basis. Total ammual visitation to Peol 10 in 1963

was estimated at about 150,000, which represents the equivalent of about
1.7 visits for cach of the 90,000 people residing in the zone of influence

(St. Panl District, April, 1903),
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_Aetivity
Camping
Picnicking
Boating
Fishing

Water Skiing
Swimming
Subtotal
Hunting

Total annual

2.7

5.3

23.3

_Aaal_L9e3
Percent
_of tﬁ}f{{_kJﬁlEEEEjJELEQR?_ of total  Mouth Ch{!)

4,050
7,950
34,950
87,750
3,000
3,300
141,000
9,000

150,000

ACtivily

Percent

3.2
5.2

30.0

3.2

3.6

100.0

. b.f'}n“ﬂ_Jfltfﬁjl visitation - 1963

Pos

1,250
2,030
11,700
21,370

1,250

.1,400

19,000

RTARERE
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2,950

440
(Oct)

Sourcc: St.

April, 19068.

Paul District o
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Page

¢
21,

the U.

[~

e
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Visitation during the peak menth of July, 1963 was cst inuted ot
about 39,000 or more than 25 percent of the arnaal visitation. Table
shows a breakdown of total annual, peak menth, and peak day visitation
by activitics, Visitation for hunting is included with other visitation
under the annuval category only since this activity does not cccur in the
summer months and does not influence determinition of svmmertime peak
loads, Tt is estimated that about 65 percent of the total visitation
shown in Table © is generated at or through available public-use sites,
With the possible exceptions of camping and picunicking, the other five
activities cited in Table , which account for 92 puw-cent of the togal
participation are water-related. It scems reasonablie to conclude that the
higher, stablce water level in Pool 10 resulting fi1om the construction of

Lock and NDam 10 hae had 2 favorzble impact on thoose five activilies. In
addition the dredge spoil that has had a detrirontal effect oa fishing

has had a positive valvuve for camping and picniciting activit ics,
& I 4

Another source of data on sport fishing is availabe bhecause at-
tendants at each lock aad dam make daily sbservations at 2:00 p.m. each
day throughout the year of the nun v of sport fishermen obs rved from
their work location. Annual data for the most recoent vears for wvhich
these records are available in Table 7 . The table shovs a wide variation
in sport fishermen obscerved from Lock and Dam 10 since 1963, Becanee
most sport fishermen observed from a lock and disw are downsiream frem the
dam, most of the fishermen scen from Lock and Dam 10 are in Tool 11,

Numbers of fishermen in Pool 10 -- as secen {from Lock and Danm 9 have been

- |



Table 7.

Nunber of Sporg
by Loth Atten
of Both Inds of

Missigsippi River,

Fis
il

Pool

Weoreein Oheg rved A

From Lo and Den
1O on the Upper
LUGO-14970,

sty

Sites

Year Lock and Dawm 9 Lock and ham 10

1960 11,997 8,214

1961 10,777 7,693

1962 9,648 8,206

1963 12,208 7,271

1964 11,478 7,315

1965 Not Available Not Available

1966 Not Available Not Available

1967 12,404 6,781

1968 13,846 6,811

1969 9,187 8,108

1970 10,327 5,750

Note: Counts are made once cach day at 3:00 p.m.

Source: U. 8. Corps of Eogincers data published in the
Proceedings of the Anaunl Mectings of the Upper
Mississippi River Conscrvation Cernittee, 1900-1971.
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substantial, averaging cbout 11,000 from 1960, This value of fishing
indicates the recreaticnal importance of this pool and the entire Towver

streteh of the river as a recreational resource.,

In terms of impact on sport fishing the higher water level in Pool 10
has increased the spawning areas for fish. In theory this offers the
potential for more sport fishing. However, the potential bheth for in-
creased commercial and sport fishing in Pool 10 mav be partially offsct
by river pollution and turbidity from barge activity in it. Also in re-
cent years improper dredpe spoil placement has redueccd the acreage of
available fish habitat in Pool 10, arnd sedimentation bas also hurt fish
habitat -- particularly in arcas below wing dans.  Therefore, Corps'
operations following the construction of Lock and bam 9 hqave had both
positive and negative ecffects on fish (and also waterfowl) habitat in the

pool.

As the water levels in Pool 10 was raised by Corps' operations,
habitat for residential and migratorv waterbirds was initially increased.

As with fish habitat, improper dredge spoil placement in recent years has

also reduced waterfowl habitat. This suggests the potential for greater

bird hunting adjacent to Pool 10. Some measure of hunting activity in the
pool is shown in Table that notes 9,000 hunting visits to Pool 10 in

1963.

Recreational sites along the perimeter of Fool 10 also facilitate

sightsceeing, picnicking, hiking, and camping. While non-boating visitors
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to these sites might be there whcether Corps’ operation. cxisted on the
Upper Mississippi or not, virtuwilly all of the activitices at those sites
by boaters are attributable to Corps' activitices. In addition, visitors

to overlooks at locks and doms are a dircet result of Corps' operations,

Cultural lmpacts

Conversations with the State Archacolopists for lowa and Wisconsin
(McKur fek and Frecuan, personal communications) revealcad linited evidonce
of cultural impacts on sites in Pool 10 through the activities of thc
Corps of FEnginecrs. Difficultics involved in identifving archacolegical

sites that may have been affected by Corps' operations are discussed in

Appendix B.
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4,  ARY ADVERSE PIVIROLIEDITAL EPFECTS VHtCh Covtn nor BE AVOInNED AS IHD
PROJECT WAL JUHPLEMIDITLD
NATURAL SYSTEMS
The unavoidable effcects are a result primarily of the construction of
the wing and closing doams and Dam No. 10. Since the operaticen and main-
tenance activities can be modified they will not be included in this

section.

The three major effects are:  the destruction of terresirizl habitat
anG conversion of ¢ atic habitats as a result of the incrcase in vater
L
level, the icduction in the flow rates of portions of the river, aad the

modificaticy of th rate and the locations of sedimentation.

Pool Raise
The foraation of the pool behiad the dam resalted in the dostruction
of 7,800 acres of terrestrial habitat. 2,000 acres developed dnte lake

area, the remainder became slough area.

Reduection in Flow Rates

The construction of Dam No. 10 resulted ir a decrcase in flow rates
in that portion of the channel in which the navigation poel formed. This
reduction in rate resulted in a habitat change from a river-like condition
to a lake environment. Fish populations, especially small mcuth bass and
paddlefish decreased since they do best in gravel run arcas of the river.

The placing of closing dams on side channels reduced flow below the dam

changing the water quality and temperature of the backwaters,
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Sedimcnration
The formation of the wing dams crcated a scries of sediment traps

along the main channel and produced an envivonment which will coatinue to
fill in with sediment until the entire arca behind the wing dam is terrves-
trial. The reduction in flow along the main channel increased the sediment
load deposited in the chaunel and developed a self-perpetuating problem
which seems to require continued dredging. The broad backwater lakes with
littie or ne flow act as traps for the finer scdiments and they zeecm to

be filling in with silt and clay deposits.

Indirect Effccets
S a resu o e imp cmwent in navigation there was an increase i
A sult of the improv t igation th 1S an increa n
urban, agricultural, and industrial developnent. This resulted in Increascd

sediments load caused by increasing erosicn, and the destruction of

terrestrial environment by construction of roads and buildings.
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ALTERNVUIVES TO THE PRESENT OPURATIONS AND MATUTENANCE ACTIVITIES A0
FACTLITHES

-3
.

CHANIEL MATNTENANCE
Sivce the wejor continuing probliem in most poels s concerned with
dredee spoil, alternative wvethods to alleviate present conditions are

needed.  Some alternatives include the following.

Dredaing Frequency

Dredge whenever the channel depth is reduced by a filxcd amount, such
as one foot. This would rcduce the amount of spoil produecd in any onc
year, but it would not reduce the accunulation over a period of tine, so

the total spoil deposited would remain the same. This would increase the

cost of dredging and might increase the environmental impact. A major

b e
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problem with spoll is the tendiney to crode hack
is not stabilized with vegetation. Continual depesition of epoil would
tend to slow up recolonization of the speil banks and increace the
tendency to erode, The problem of resuspension of fine particles and

toxic substances which have settle out onto the bottom would be increased

by more frequent dredging.

Dredge Spoil Disposal Conferences

Survey the proposcd dredging arcas annually with representatives from
BST&W and other interested groups, to determine deposition sites. This is
being donce at present and it must be continued as the best first step in
solving the problem. However to be cffective the initial survey of bottom

profile and the determination of dredpe sites must be carried out carly
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enough to allow tor effective imput fion inteve tied sroup:s, The Con-
ference in 1973 had limited value since specific sites had not been

developed by the Confercence date.

Equipment Improverent

Lengthen spoil lines and increase puwmp capacity to permit deposition
at greater distances from the dredge. Tt would be necessary to modify
Dredge Thompson, purchase a new dredge or contract for the dredging.,  Thils
would increase the number and locatien of possible speil sites but in it-

self would not improve the present situation.

Removal of Spoil {rom Floeadnlnin

Encourage bencficial usces of dredged materials by communitics or
industries in the Mississippi Valley. The BSFEW have coempleted a recent
survey (Anonymous 1973) which suggests that there is a market. Water worn
sand and gravel makes the hest agerepate for concrete (USDI, 1966). The
spoil vHuld have to be deposited at collection points readily accessible to
surface transportation, or barges for hauling from the primary deposit site

would be required. On a long term basis this plan of removal from the

flood plain offers the greatest environmental benefit.

Control of Scdiment Deposition

Add new structures or modify existing ones to control deposition of
bed load in the channel at locations with ready access to markets for the
spoil. The present areas of maximum deposition are determined by current
pattern, the sediment load of tributaries, and existing wing dams. Current

patterns and wing dams could be modified for the specific purposc of
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controling sodiventalion,

Ps o poarticalarte t

the ool where the dam is the privcacy control structure of

the s bhave Titile poaicTve

wiig

navigation, and

Anvusl Drode e Sonilt Valer

Lrosion Control

Frosion of the upleonds resulr in the majority of scdinot that is

eposited in the channel,  Soil concervation proctice In the suevicaltural

areas and in urban construction sites could reduce the eodiment lord.,

Spoil Stabiliz

®
Stabilize the spoil bonks to provent moverent boek into e chinnrel,
The primary problem in revepetation of the spoil Tonks secw to be tio
time of dredging. The twoy primary specics which colonive and stobilicze

islands are willow and cottonvood. Willow epreeas by unadersrouwnd sproats

and could spread into the speil banks after deposition. Bow ver the oit-

lows rcequire continuously saturated soill and the dry, avid conditions of

the dredge spoil banks prevent their prowth.  Cettoowoods, which are droupht

resistant,are gpread primavily by sced which is veleased in Baye  This is
bl o A -

~

ideal for invasion of natural istands {ormed by receding floodunter vhich

occur at the time of seed dispersal, but no seed is availobic vhen th

drodge spoil banks are foreced.  As a result cresion can occevre threughout

the cummer, fall, and during the spriong floods betfore seed will he pro-

ducea. Work necds to be done to circunvent this probilem. An odditional

probicm resules rom the disposal of «spail in closed canopy woodlands,

While mwany of the mature trees caun withstand partial burial, the understory
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is destroso b ana Lo conbivalbon of shode o0 dry e ot trat o, ol
above noyenl Thood Toccdnyig vere difficall to reccioniag
Twiprowe s oot By 17

With the expansinn of the Corpn respes=illility frow navipaiion teo L

Y

total river cavironwent, dredging to Improve hebicvat outaide the channel
shiould be considered.  The opening or deepening of side chamels or sloughs,

especially ia the lower ' of the pool, could fmorove Iarpe aveas of fish

and game habitat. Backwater drodpivy to decpen existing lokes or ponds

could also he carvied out., This was done ju-t below

Cattenbery in the process of conatructing the fleod ol

DA OPERATION

As discussed in section 3, the forvation of Peel 10 s Jiffereat frow
all the other pools in the St. Paul District in relation to the location
of the rarah lebitat, The extension of the voaornh to within feur miles of
the dam causes anv fluxation in Jevel to hove drastic impact on the
vegetation, fish, and gone.  The reduction of draocdoy to one foot in 1971
was a positive step to relicve this proolen but the pessibiltity of ro-
ducing the drawdow to zcvo, as is do e in Tool 7, and also in Pool 11 in

the Rock Tsland District, should be considered.

An alternate approach would be to hring the coperation of Pam 10 into
conformity with the rest of the St Paul Diastrvict by mrintaining primary
control at the hinge point. This would have a similar cffcct to redacing
drawdovn since it would prevent the present program of short term flooding

of the hinge point arca durive vicine and Lailing stages,
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LOCK O ERATION

The lTock opevation cauvses b

provlows with the noiural envireonont,

Reiorences
Annonymous, 1973, Upper Miasimsippi River Drodge.

Spoil Swrvey (Benetficial Usen).  BSP&W.  ES.  Hpls. Avea Gfflice.
Mimco Repoert,

U.S.D.T. 1966,  Conve rvote Mawual.,  Waler

Burcau ol declanition,

Resoarces Jevkaical Publ,  USDI
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Table g surmarices the pejor resonres beplications of contiauing

to operate and paintain the nicc-ioot channel in the St Paol District,
Resource implications for thece four eroups ave diseu sed In segacnee

be low.

Corps' Operat fons
borps  pperatten

Table 6-)1 identifice the magor sirv b e dite et beootite o
with lock avd dam operatice ond dreicies orevations, Thene Iactude emplove
nent in lock and dam and dredeioe oo rations, obntonance of relatively

controlled water levels in cach poel, and the preconce of 4 navigable

nine-foot channel in the St. Paal District,  Aboat 150 people are involve

with lock and dam operations in the district and about 75 with dredeirn

operat ions; thus about 229 people devive jobs and inconme directly fron
Corps' operations., The onuual divect cost to taxpavers for lock and dam
operations (F.Y. 1970) is $2,600,000 ond for dredyine operations is
$1,200,000, Specific environmental costs of the controlled water levels
in the pools and the nine-foot channel in the St Paul Distvict are an
increase in sedimentation behind doms and wiap dams, and a reduction in

fish and watcerfowl habitat due to improper dredee spoil placement,
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Industrial Activitics

As summarized in Table 8, the major direct impacts of Corps'
operations on industrial activities are for barge operations, cormercial
dock operations, and commercial fishing. Table 8 notes that there are
employment implications for each of these threce activities but these bene-
fits must be balanced against accompanying increases in sedimentation,

turbidity, and possibly other pollution in the river.

0f special importance in the current energy crisis are the answers
to two questions that relate to barge transportation: low effective is
barge transportation relative to other modes of transportation with re-
Spect to:
1. Energy usage?

2. Air pollution?

Because the answers have major resource allocation implications for the
|
i Upper Mississippi River, these two questions are analyzed below in some &4

detail. 1In addition savings in transportation costs duc to barge movements

are discussed.

Barge Transportation and Fnergy Usage. Effective energy utiliza-

i tion is particularly important due to the present (and probably continuing)

energy crisis. It also affects air pollution which relates dircctly to

transportation energy consumption.

At present transportation utilizes about 25 percent of the total

U.S. energy budget for motive power alone. This usape has been increasing




at an average annual rate of about 4 percent per year.

In comparing the efficiency of energyv utilization between various
transportation modes the term "encrgy intensivencss" is commonly used.
Energy intensiveness is defined as the amount of energy (in BTU's) needed
to deliver one ton-mile of freight. The following table compares the

energy intensiveness of various modes of freight transportation (Mooz, 1973):

Freight Energy Intensiveness Ratios of E.I.
(BTU's/ton-mile)

Waterways 500 1

Rail 750 1.5

Pipeline 1,850 3.7

Truck 2,400 4.8

Air Cargo 63,000 126

It is apparent from this table that motive energy is utilized more
efficiently in water transportation than through any other mode of freight
transportation. Therefore under conditions of restricted petroleum energy
availability the uvse of barging wherever feasible should be encouraged.
Indeed, an increased use of the Upper Mississippi and its tributaries is
likely. Influencing this will be increased shipments of grain out of the
St. Paul District and increased imports of coal and petroleum products into
the region. Exports of grain to other countrics and shipments to other
parts of the U.S. arc expected to increasc. FEnergy demands in the Upper
Midwest are also expected to rise. In addition freight which is now only
marginally involved in barging may shift from other forms of transportation

to the less enerpy-intensive forms. This shift may also he expected to change

W Y e o R N R e B EIND G . R B iR
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existing concepts of the kinds of freight suitable for barging with consequent
impact on storage facilities. In many cases economic trade-offs may exist

between the mode of transportation and the size of inventories considered

to be suitable, If the costs energy rise sufficiently, increased capital
necessitated by use of the slower-moving barge transportation and tied up in
inventory and in storage space may be justified. If this occurs, other
kinds of cargoes nresently shipped by rail or truck or pipeline may be

diverted to barge.

In addition to energy conservation, the importance of the Upper
.
Mississippi as a transportation artery is shown by the burden which would
be placed on the rail system (as the major alternative transportation mode
used to move heavy, high-bulk commodities) in the ahsence of barge traffic
on the river. In 1972 in estimated 16,361,174 tons of various commodities

were received and shipped from the St. Faul Districcr. Under the simplify-

ing assumption that the average box or hopper car carries 50 tons, this
amounts to the equivalent of 327,223 railroad cars or some 3,272 trains

of 100 cars each or anproximately nine trains each day of the year.

Barge Transportation and Air Pollutinn. Barge transportation also

results in less air pollution jper ton-mile than either rail or truck modes.
Diesel engines are the most common power plants used by both tughoats and
railroads. A large perceatage of over-the-highway trucks use diesel engines
as well. The diesel engine is slightly more efficient than the pasoline
engine duc to its higher compression ratio. Thus, less energy is used to

move one ton of freight over one mile by diesel than by gasoline engines,
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Among uscrs of diescl engines, barging is more efficient than eithar rail or
truck, as we have seen. Consequently a smaller amount of fuel is required

to move freight. With less fuel used, air pollution is reduced.

The amount of air pollution caused by either diesel fuel or gasoline

varies substantially only in the type of air pollution. The following

table illustrates these pollution effects (U.S.P.H.S., 1968):

Fmission Factor

Pound/1, 000 Pounds/1,000
Type of Fmission gallons dicscl fuel gallons grsoline
Aldehydes (HCHO) 10 . 4
Carbon monoxide 60 2300
Hydrocarbons (0) 136 200
Oxides of Nitrogen (NOZ) 222 115
Oxides of Sulfur (S0y) 40 9
Organic Acids (acetic) 31 4
Particulates 110 12

Based upon the energy intensiveness ratios shown earlier, a diesel

train will produce 1.5 times as much air pollution and a diesel truck 4.8

times as much air pollution per-ton-mile as a tug and barges. 1In any event,
no matter which kind of pollutant is of concern in a pacticular case, the
efficiency of barging compared with other modes of freight transportation

will result in reduced air emissions per ton-nile.

Barpge Transportation and Cost Savings., A further benefit which can

be attributed to the maintenance of navigation on the Upper Miacissippi is

R A - : R e b R ]
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in the savings in transp. . fon costs, particularly for bulk commodities.
Estimates of these savings have been made. One of these estimates the
savings over the other various least cost alternatives of between 4.0 and
5.4 mills per ton-mile (UMRCBS, 1970). 1t is generally recognized that

bulk commodities, particularly those having low value-to-weight ratios, are
appropriate for barge transport. Coal, petroleum, and grain that have these
characteristics are examples of such commoditices that originate, terminate,

or move through the St. Paul District pools on river barges.

Recreational Activities

Table 8. identifies the variety of recreational activities -- from
boating and sport fishing to sightsceing and camping -- that may be helped
or hindered by Corps' operations. Ideally it would be desirable to place
dollar values on each of the benefits and costs to the recrecational
activities cited in Table 8 to weigh against the benefits of barge trans-
portation made possible by maintaining the nine-foot channel. Unfortunately
both conceptual problems and lack of precise data preclude such an analysis.
The naturc of these limitations can be understood by (1) looking initially
at a theoretical approach for measuring the benefits and costs of recreca-
tional activities and (2) applying somc of these ideas to the measurement

of only one aspect of all recreational activities -- sport fishing.

Benefits and Costs of Recreational Activities. Theoretical frame-

works exist to perform a benefit-cost analysis of a recrecation or tourism

activity. One example is a study prepared for the U.S. Economic Develop-

”

ment Administration (Arthar D, Little, Inc., 1967). Unfortunataly even




this example closes with a "hypothctical benefit-cost analysis of an jmagi-
nary recreation/tourism project" that completely neglects the difficulty of

collecting the appropriate data.

Applying even this theoretical framework to the nine-foot channel
project presents hoth conceptual and data collection problems. For ex-
ample, continuing to operate and maintain the nine-foot channel may hurt
sport fishing because of the reduction in fish babitat. This means that
the total value of sport fishing in the river should not be considered in
the analysis. Rather, only the incremental increase or decrease in sport
E fishing attributable to present Corps' operations (not due to the initial
lock and dam construction) should be weighed against those operations; no
estimates are presently available to assess the effect of current Corps'

! operations on fish and wildlife.

This raises a second difficulty: How does one measure the total

value of sport fishing on the river in order to start to measure the in- "4

cremental portion attributable to Corps' operations? Tor sport fishing

4 ? various measures have been identified, each having its own drawbacks

(Clawson and Knetsch, 1966); gross expenditures by the fishermen, market

value of fish caught, cost of providing the fishing opportunity, the ]
market value as determined by comparable privately owned reccrecation areas,

and the direct intcerview method -- asking fishermen what hypothetical

price they would be willing to pay if they were to be charged a fee to fish,

If some average price per fisherman or trip were available, it still

would be possible to assess the total value of sport fishing in the study
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area only if estimates of the number of sport fishermen or numtor of sport
fishing trips were available. In the St. Paul District these cstimates are
available through sport fishery surveys for only three pools: Posl 4,

Pool 5, and Pool 7. The most recent data available for these pools are

for the 1967-68 year (Wright, 1970): comparable data for 1972-73 have

been collected but are not expected to be published in report form until

about December, 1973.

Valuing Sport Fishing in the Study Area. A variety of studies have

been done on recreation and tourism in Minnesota and the Upper Midwest dur-
ing the past decade (North Star Research Institutue, 1966; Midwest Research
Institutue, 1968; Pennington, et al., 1969). For purposes of analyzing
sport fishing and other recreational activities on the Upper Mississippi
River, however, they lave a serious disadvantage; these studies are
generally limited to recreationers who have at least one overnight stay

away from home. 1In the case of the St. Paul District, with the exception

of campers and boaters on large pleasure craft with bunks,virtually all
river users are not away from home overnight and are omitted from such

studies.

Information is then gencrally restricted to that available in the
UMRCC sport fishing studies such as thosc shown below for 1967-68

(Wright, 1970):

Total Number of Value of $5.00 Value at $1.50
Pool MNumbher  Fishing Trips Pgrnlzini__u Per Triph
4 169,361 $846,805 $254,042
5 51,786 258,930 77,699

7 63,238 316,190 94,857




ABased on data reported in the "1965 National Survey of Fishing and
Hunting” that the average daily expenditure for freshwater sport
fishing was $4.98 per day.

bpased on data in Supplement No. 1 (1964) to Senate Document 97 that
provides a range of unit values of $0.50 to $1.50 a recreation day
for evaluating freshwater fishing aspects of water resource projects.

Thus the sum of the values of sport {ishing given above for these three

pools varies from about $0.4 million to $1.4 million depending upon the

valuation of a fishing trip. Assuming one of these values were usable,
the researcher is still left with the task of determining the portion

{(either as a benefit or cost) of Corps' operations. With the limnited

funds available for the present research and the liuited existing data,

detailed analysis is beyond the scope of the present study.

Similayr problems 2re present in cvsluating the olher recrcational

activities in the study area.

Cultural Sites

No attempt has been made in the present study to place dollar values
on archacological, historical, or cultural sites damaged or enhanced by

Ccrps' operaticns. Rather, such sites have merely been identified, where

existing data permit. However this does not suggest that there is no loss,

there is an incalcuable loss with distruction of irreplacable sites.

The present uses of the Upper Mississippi River based on the prior-
ities of the Corps responsibilities in the past is heavily oricuted to
navigation, with othoer uses permitted as long as they did not hinder the

primary position of navigation.
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As pointed out in the Main Report of the Upper Mississippi River

Comprchensive Basin Study the region of the Upper Mississippi River in-

cluding Pool 10 is ranked as the second in the priovity licting of

problem areas in the basin in the period up to 1980. The problem arcas
are in water quality, recrcation and commercial wavigation improvements,
flood and sediment damage and environment preservation. This diversity
of problem arcas indicates that single purpose planning is no longer a
valid approach to long term productivity of an area. With increasing
demand for water related recreation it becomes increasingly important to
retain optimum quality of the natural setting in rcgions like Pool 10

where urban and industrial disturbances have been limited. The UMRCBS

report located four acsthetic/cultural nedes in pool 10, these are J
arecas where natural and cultural resources cluster, and indicated that
they were arcas worthy of preservation and enchancement. This is the
greatest number of aesthetic/cultural nodes in an individual pool in the

St. Paul District.

. In planning short term operations and maintenance, it must be re-
cognized that sedimentation, cannalization, and disturbance of natural

sites produces irreversible changes which effect long term productivity.

For continucd long productivity and Increased stability of the
resources future operations and maintenance carred out in the 9 foot
channel project in Pool 10 must optimize and enhance all favorable factors.
This will require nodifications of the present program which is primarily

navipgation oriented, but seems well within the scope of the Corps of




Engineers Environmental Policy, issued in June 1970, which indicated a

commitment to balance the nation's developmental and environmental nceds.
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7. IRREVERSIBLE COMTTMENTS OF RESOURCES WHICH HAVE BEEN INVOLVED IN THE !
PROJECT SINCE IT WAS IMPLEMENTED 4
RESOURCLES LOST, INCLUDING LAND USE CHANCES
The land, materials and labor used in the direct construction of the
Corps’' facilities in Pool 10. This includes extensive quarrying in the

area for construction of the wing dams, and closing dams.

The labor and equipment necessary ror maintenance of both the lock

and dam, and for continued dredging of the channel.

The conversicn of 7,800 acres of terrestrial wdodland and cropland
into aquatic habitat, converting agricultursl land te land primarily used ;
in recreation. The modificaticn of 36.1 miles of river by manipulation
for navigation interesis; including maintaining water levels, decreasing
fluctuation of the upper regions of the pools, and decreasing species

diversity.
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8. RECOMMENDATIONS

DREDGE SPOIL

The continued maintenance of a nine foot navigatian channel will
require continued dredging to maintain minimum depth in all arcas of the
channel. The following actions are recommended to alieviate the diverse

problems arising from dredging.

1) Watershed Stabilization

Support and promote action on a local or state level te encourage or

. . ‘ o4 . . . .
require soil conservation and stabilization practices on all watersheds
which drain into impouundad rivers or streams. As long as crosion continues
dredgirg will continue to be a treatment rather than a solution to the

problem.

2) Dredee Spoil Plocenent Planning
e 2 reement Planning

Continue and increase the coordinaticen between the dredge operator and
the project planner and the BSFAW personnel and other ju-ercsted groups
along the river. Until more efficient means of disposal are developed,
cooperation between the Corps and the environmeatal interests can mitigate

future damage.

Conduct studies on natural stabilization of spoil banks, to develop
methods of encouraging natural revepetation, and efficiently planting
stabilizing vegetation., This would retard redeposition of spoil into the
river during high water and improve the acsthetic effect, and recreational

potential of spoil sites,

RV R R . e e e Te <
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4) Disposal of Speil Material Outside of Fleoodplains
All the above are either long term projects (No. 1) or short term
stop gaps (No. 2,3). The only efficient technique seems to be the removal
of materials from the floodplain. We recommend an expansion of the 1972
survey by the BS&W to locate markets for the spoil in the vicinity of
each pool, and further studies to develop efficient techniques for
transporting dredge spoil to shipping locations.
5) Improvement Diedging
In responsc to the expanded role of the Corps to total environmental
A
interests, rather than just navigation, begin a program of improvement
1
dredging in Tool 10 to enhance recrecational usage and expand accecs to
fishing areas. A possible starting list would include: (Master Plan
\
for Resource Manapgewent - Part XJT - Pool 10).
3
Approximate
mile Crawford County
646 Gordon's Bay - Dredging to opea a channcl into Gorden's
{ Bay.
642 Upper end of the Ambro Slough - Removal of rock fill
(about 50 ft) and dredging.
636 Sunfish Lake - There is need for Adredging of a channel
to decpen the entrances into Sunfish Lake.
633 MeGregor Lake -~ The existing channel into this lake
neels deecpening so as to provide access for hunting and
fishing.
Lrant County
629 Lower end of Glen Lake or the upper end of Wyalusing lay -
Present chamel is not adequate for boat traffic.
626 Upper end of Catfish Slough - Deepen existing channel into
head end of  Catfish Slougph.
623 Ferry Liake - Deopen entrance.
621 Railroad track sloueh below Sandy Creok = Needs about 150

yards by 20 vards of channe) deepenad,

- T i C e R aanaR RER T S S
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616 ott's TLake - Deepen channcel for a distance of 150 yards to
Stateline Slough.

These projects would provide additional or improved access to the main
channel and the work would consist of dredging new openings, enlarging

and deepening existing channels and removing old closing dams.

DAM OPERATION

Flimination of Drawdown in Pool 10

Since the topography of Pool 10 is unique in the St. Paul District,
and since fluctuations in water Jevel are particularly damaging to aquatic
marsh vegetation, fish and wildlife, and since this habitat extends to just
above Dam 10 we recommend that serious study be given to the feasibility of
reducing the drawdown to zero. This Llimitation is prescent in Pool 7 and in
several pools in the Rock Tsland District. If it can be done without
jeopardizing navigation interest, it would definitely jmprove the aquatic

habitat in Pool 10.

Modification of Operation Plan
A possible alternate approach would be to redesign the operating
plan of Pool 10 and bring it into conformity with the other Pools in the
St. Paul District. The shifting of the primary control point to Clayton
and the resulting stabilization of the water level in the Clayton -
Bagley = Frenchtown lake region which would result should do much to

mitigate the problem of water fluctuation.

COMPLILATION AND PUBLICATION OF FIFLD STUDIES

The initial impression from the literature is that little work has

Cam Y L we s Wi WA AR AT IS SOrWREPS o Dnl e A -



becen done on the Upper Mississippi River, Investigation reveals a mass of
investigations and reports in mimeograph form that have been circulated
within agencies but are not readily available to the scientific community.
We recommend that the Corps of Engincers in cooperation with the BSF&W
compile this information into a data bank and develop procedures to either
publish it or make it available, with proper safeguards for recognition of
the origin of the work, to interested and qualified researchers. This
present study and the bibliography by Helm and Boland (1972) are important

first steps, but further utilization and coordination of this data must be

encouraged.
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Part X1I - Pool 10. Department of the Army

Helms, Don and Tom Boland. 1972, Upper Mississippi River Natural
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CLOSSARY
the lack of oxygen in a particular environmental setting.,
the bottom region in a body of water which is too deep for
rooted green plant growth becausce of lack of light
penetration.

cubic feect per sccond-velocity of water flow.

the surface layer of soil combining partially decomposed
organic matter and mineral particles.

the bottom zone in a body of water which is shallow enough
to receive sufficient light to allow green rooted plants to
survive.

a type of vegetation which develops under ideal moisture
conditions,

microscopic, free-floating plants and animals drifting in
the water.

grey~brown acid soil developing under ocak forest. A result of
] :

by water which remeves soluble minerals.

a layer in a body of water where the temperature during the
summer drops rapidly (more than 1 C per metcr).

rock, sand, and gravel deposited by the melting of glacier
ice.

the long term geologic process resulting from the erosion of
the landscape.
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9. APPENDIX A

ACKNOWLEDGEMENTS

The help of Dr. Gerald Kaufmann who developed the portions of this
study dealing with fish, waterfowl, and wildlife, is gratefully acknowledged.
The Socioceconomic portion of this study was written by Dr. W. Rudelius and
Dr. W. Schwarz, North Star Institute. I would also like to recognize

Mr. Duane Jasper and Mr. John Hartman, research assistants on the study.

NATURAL SYSTEMS

Three transccts across the valley from the terrace on the east to
the terrace on the west were laid out. Transect A-A' is located at the
upstream end of Pool 10 starting at the pole at end of the tower guide wall,
the permanent location point, and running at an angle of 310° for 1.87 miles

to the Milwaukee Road tracks on the west side of the valley. (Figures 20,21)

Transect B-B' is located at the primary control point at Clayton,
Iowa. The government light at mile 624.6 is the permanent location point
and the transect runs at an angle of 55.5° for 1.67 miles to the C. B. & Q.

R. R. on the east bank of the river. (Figures 20, 22)

Transect C-C' is located just above Lock and Dam No. 10. The permanent
location point is the light tower at the end of the upper guide wall and
transect runs at an angle of 57.5° for 1.33 miles to the C. B. & Q. R. R. on

the east bank of the river. (Figures 20,23)

In addition two special transects will be sampled to evaluate the

effect of the Wisconsin River on the Pool 10. (Figures 20, 24)
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Transect 4-Z'will cross the Wisconsin River approximately 100 yds.
upstream of the C. B. & Q. R. R. for a distance of .27 miles. Initial
sampling indicated that no discernable effect was apparent with the present

level of investigation, so sampling along the transect was terminated.

Transect Y-Y'will cross the Mississippi just above the confluence of
the Wisconsin River. The permanent location pcint is the government light
north of the Wisconsin River; the transcct runs at an angle of 73° a

distance of 1.75 miles to the C. B. & Q. R. R. on the east bank of the river.

Water temperature, turbidity, oxygen, orthophosphate, nitrate, nitrite
and benthic invertibrates was sampled twice between the end of flooding and
the fall. The aquatic macrophytes and the terrestrial vegetation will be

sampled along the four trancects.

The plankton was sampled in August at Prairie du Chicn to compare

present populations with the data recorded by Galtsoff in 1924,

METHODS
In the aquatic sampling the following methods was used:
1) Water samples will be obtained with a 1 liter Kenmerer bottle.
2) Oxygen and water temperature will be sampled using a YSI oxygen
probe Model 51A.
3) Turbidity will be sampled using a Hach Model 2100 Tubidimeter.
4) Orthophosphate and nitrate-nitrite will be sampled using the Hach

Model DR-EL.
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5) Benthic invertebrates will be sampled using a Echman dredge.

The mapping was carried out using a Brunton compass, Sunto inclinometer,
surveyors chain, range finders, and a Herters Fish Finder model 125D for

depth measurements.

Vegetation Sampling

The sampling of terrestrial and rooted aquatic vegetation in this
project is complicated by several factors. The diversity of the stand
types, their variable size and the repetitive nature of the stands due to
the complexity of the bottomlands. The broad geograpuic scale and the time
limitations indicate the need for rapid survey methods, and yet the

permanent transects dictate the importance of good base line description

of the communities.

The initial measurements in all cases will be the intercept of the
vegetational zones along the transect. The beginning and end of each zone
will be recorded for use in mapping zonal types. Following this the
individual types will be sampled, generally at right angles to the main

transect.

The herbaceous terrestrial plants will be sampled in 10, 1/2 by 2
meter quadrats, the long axis running parallel to the river. Only the
presence of specics will be recorded in each quadrat to calculate frequcncy.

No species counts will be made.

Shrub and woody scedlings (trees up te 1 in. in D.B.U.) will be

sampled using 5 quadrats 1 by 5 meters. The herbaceous quadrats will be

placed in opposite corners of these quadrats.

e . . . ' T AR Y a s S i e L
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In forest stands the quarter methnd (Cottam and Curtis, 1956) will
be used. 20 points will! be sampled on one or more stratified random
lines at right angles to the transect. Both trces and saplings will
be recorded. The shrub and herbaceous quadrats will be set up at

every four points.

Due to the difficulty in differentiating between silver and red
maple aleng the river due to apparent hybrvidization (Ware 1955) it was
decided to consider them a complex and no attempt was made to differentiate

tha two species. They will be called Acer sacharinum in the present study.

L 3

The aquatic communities, will be sampled using belt transects 100 feet

long divided into 10 - 1 x 10 font quadrats.

RESULTS

The values for water quality (Tatic 9 ) were well below the
pollution guide lines with the exception of phosphate, which regularly
exceeded the FWPCA guideline of .05my/1, in Transccets A, B, and Y. In cach
case the high readings were in backwater areas. The turbidity reading, taken

during stable water conditions in Auqust showed uniformly low values.

PLANKTON
Dr. P. Galtsoff in his 1921 survev of the Mississippi river (1924)
recorded the following data in the east channel of Prairice du Chicen on

August 15; plankton volumne - 32 cc/m3, Copepoda -~ 17, 520 organism/m3,

Cladocera -~ 160 or,nnism/m3 transparcency using a Secchi disk was 17 cm.
’ !
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on September 14, The dominant phytoplankton included: Melosira

crenulata, Fragilaria crotonensis, Anabaena spiroides, and copopods.

Clathrocystis acruginosa, Microcystis sp. and Aphanizomcenon flos-aquae were

also important.

! In a sample taken, in the same area on August 18, 1973 the following
results were obtained: TPlankton volumne 4.2 cc/m3, Copepoda - 3,571
organism/m3, Cladocera - 92 organism/mB, and a Transparency of 55 cm.

The dominant phytoplankton were Microcystis sp., Melosira crenulata, and

Anabena flos-aquae.

While it is difficult to base any conclusion on this limited a sample
it would seem that there has been a reduction in the plankton population with
the development of the series of pools resulting from the 9 - foot project.
This is the reverse of what would be expected and would merit additional
investigation to cxamine if this deccrcasce is, in fact, true, and if so to

evaluate possible reasons for the decrease.

INVERTEBRATES
1 _ A comparison of the benthic invertebrates from the upper reaches of the

‘pool with those from the inundated region just above the dam indicates that

the flooding has resulted in a marked increase in productivity in the flcoded
areas, (Table 10 ) The population distributions from the benthic sample

(Table 12,13 shows high diversity in the C-C' transect with decreasing diversity
as we move north to the A-A' transcct where the tubicicidae are the dominant
organisms. Hexapenia, the large may-flies, are found in all four transccts;
the population in the A=A transects wos low in the June sampling but very

higl in the fugust, when the population consisted primarily of the new hateh
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Table 1ll.Mussel Fauna Listed in Study.

Fusconaia ebena (Ebony Shell or Niggerhead)

Megalonaias gigantea (Washboard)

Amblema plicata (fﬂf@c—Ridge or Blue Points)

Quadrula quadrula (Maple-Leaf)

Quadrula nodulata (Warty-Back)

Tritogonia verrucosa (Buckhorn)

Arcidens Confragong (Rock Pocketbook)

Actinonaias ligamentina (Mucket)

Plagiola lincolata (Butterfly)

Ligumia recta (Black Sand-Shell)

Lampsilis anodentoides . anodontoides (Yellow Sand-Shell)
Lampsilis anodontoides f. fallacjosa (Slough Sand-Shell)
Lampsilis ventricosa (Pocketbook)
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tﬁis season. The finger nail clams, Sphaerium are primarily found in

the lower part of the pool, at Tramsect C-C'. Extensive populations of
these clams were found on exposed mud flats in transect A-A' where they
died when the high waters of the spring floods receeded. The abundance
of the tubificidae, and the isopod Asellius, commonly associated with
pollution, seem to be correlated with the abundant layers of organic silt
which covers the bottom of almost all of the back water sites. This is
especially true at the A-A' transect where a silt accumulation cf 1.9 feet

has occured since formation of Dam #9 (Figure 18 ).

ZQUATIC MACROPHYTES .

The aquatic macrophytes, both emergent and submerged (Tablel4 and15)
show similar patterns to that found in the benthic invertebrates. The two
lower transects C-C'; and B-B' have several diverse stands of submerged
aquatics. The stands are found in transect C-C' on the submerged islands
which rise within 2 feet of thc surface. At the B-B' transect the éxtensiV¢
areas in the inner backwater sloughs are dominated by a diverse community

including; wild rice, coontail, white water 1lily, and the duck weeds.

Sago pondweed and Potomogeion nodosus are abundant in many of the Stands.
Only one site at the Y-Y' transect supported submerged aquatics at.the

time of our sampling due to the low water level, however a week later

the extensive mud flats of emergents were covered with a foot and a half

of water and had a limited community of submerged aquatics. If this type
of fluctuation is typical, it may account for the lowered diversity at this
transect. There were no stands of submerged aquatics at the A-A' transcct,

the excesuive siltation apparently has prevented the development of this
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Figure 18. Bottom profiles of Northern Transect.
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Bidens beckii

Carex sp.

Cephalzenthus occidentalis

Juncus juncus

Leersia oryzoides
Lewna minor

Polygonum coccincum
Pontederia cordata

Sagittaria graminca
Sagittarja latifolia
Scirpus fluviatilus
Sparganium curycarpum
Spirodella polyrhiza
Typha angustifolia

Wolffia columbiana

Zizania

Table 1l4.

Emergent Aquatic Communities

Clayton

D

East Center

100

10

D

10

80

20

100

40

80

90

100

100
100

100

100

90
30

50
60
70
30

60

LRSSV

Prairie du Chien

A-B A-B
10

10

90
100 100
100 100
10 100
100 100

Lynxville
I-A E-F
20
100
20 40
100 100
100

A TR




Brasenia schreberi
Ceratophylum demersum
Elodea canadensis
Heteranthera dubia

Leeria oryzoides
Lemna minor

Nelumbo lutea
Nymphaea odorata
Ntmphaea tuberosa

Potomogeton crispus
Potomogeton foliosus

Table 15.

Submerged Aquatic Communities

Guttenberg

A B
10 40

7 30

10 90

P 40
5

Potomogeton illinoensis 2

Potomogeton nodosus

Potomogeton pectinatus

Sagittaria graminea
Sagittaria latifolia
Spirodela polyrhiza
Utricularia vulgaris

Vallisneria americana

Wolffia columbiana

15 60

63 30

14

43

78

14

43

78

43

36

14

50

83

67

17

100
67

33
67

Clayton

c

78

56

17

56

26

56

D El EZ E3

30
80 75 50
25
100 25
25
100 100 100 100
75
20 25
90 100 25 100
30 50
50 50
70
100
100
100 100 100 100
50
100 100 100

100

50

25

50

25

50
100

25

Prairie du
Chien

D

80

20

30

20

100

10
30

50

30
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community. The steep banks in this region also limited the emergent

community to narrow bands along the waters edge.

The initial increase in emergent vegetation described by Green (1947)
has not persisted in the northern reaches of Pool 10, and at present seems

to be restricted to the lower 1/3 of the pool from the Clayton-Bagley area

south to Dam #10.
TERRESTRIAL VEGETATION

The terrestrial community is primarily composed of wet mesic stands
dominated by silver maple or elm. (Table 16 ). They occur on the raised
levees or islands above the normal pool level. The density of trees averages
218 trees/acre and the saplings average 95 saplings/acre. The great
similarity of the stands is shown by the ordination based of the index of
similarity 2w (Beals, 1960, Bray J. and Curtis, 1957) (Figure 19 ). The
river birc: :ng swanp white oak typical of the upland border is found only
at the western edge of the Y-Y' transect, this type has been eliminated in
many areas due to the agricultural and industrial development of the first
terraces. The development of the willow-cottonwood type is restricted
since the regulation of the pool has eliminated the periods of low water
during the summer which normally is required for the initiation of re-
production, especially the cottonwood. (lLindsey, et. al. 1963). This lack
of low water may also be a factor in the poor reproduction in the wet mesic
woodlands. The low sapling populations would limit the recovery of these
stands from any reduction in the overstory. The prevalence of dutch elm
descase in the gencral arca poses a particular threat, especially since

elm is the dominant sapling in the majority of the stands.

seamar




178

SIXD X

0Qf 06 08 0L 09 05 Ob 0Of 02 ol
. 0
8
01
02
og
o
g <
2 L7082
, ol 1l @
€ v "
n °
—.
5 (Y
. 08
9
06
$4S2J04 puD|WO}40g 40 UOIIDUIDIO ‘6i 34nbig

J T




It was not possible to calculate the coverage of the various stand

types in Pool 10 since only a limited portion of woodlands of the pool

have been plotted and identified in the resource management plan, and re-

cent aerial photos of the normal pool were not available to plot the data.

The understory was limited, especially in the northern section of the pool.

The species with a presence of over 507 are Leersia virginica, Menispermum

canadense, Rhus radicans, and Viola sp. The lack of understory in the

A-A' transects and the low density or absence of Rhus radicans in the

Y-Y' and A-A' transects were noted. Since there was an extended period

of high water in 1973 it is difficult to decide if this lack of understory

is atypical, and a result of the particular conditions this year, or if this
is the basic pattern. If it is, it would be interesting to evaluate if this
also is a result of the maintainance of water levels, with the elimination of

the lowered levels of the late summer. (Table 17)

The absence of previous data to use in comparison limits the con-
clusions which are possible in the present study. However future studies,

using this data base should be able to evaluate some of these problems.
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Table 17. Herbaceous Frequency in Woodland Stands Along Transects.

Prairie du Chien Clayton Guttenberg
VI VII IX II III IV \' I
Arisaema dracontium 1072 30%Z P 107
Asclepias incarnata 10%
Asparagus officinalis P
Bidens sp. P 10%
Bidens coronata 307
Bidens vulgata P 107
Carex sp. P 907
Cuscuta sp. 30%2 40%
Echinocystis lobata P
Geranjum maculatum 20%
Hedeoma pulegiodes 40%
Iris virginica 107% 407
Laportea canadensis 10% 60%  70% 40% 30%
Leersia virginica P 100% 302 50% 80% 907 30%
Tonicera dioica 107 10%
Jysimachi celiata 100%
Menispermum P 607 P 80% 207 1007
Onoclea sensibilis 10% P ,ﬂ‘i
Parthenocissus inserta 107 20%
Pilea pumila 407 307 607
Polygonum coccineum P 30% 30%
Phus radican 10% 20% 607  70% 50% 50%
Smilax herbacea 20%2 407 107
Smilax hispida 20% A
Solidago gigantea P 100% 10% 302 10%
Sagittaria latifolia 20%
Thalictrum P
Viola sp. P 10% 10% 10% 50% 10%
Vitis vulpina P 30% 507 107

Xanthium strumarium P
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10. APPENDIX B: ARCHAEOLOGICAL BACKGROUND INFORMATION
Archaeological and historic sites of importance consist of such diverse

elements as prehistoric village sites, petroglyphs (rock pictures), burial

mounds, log cabins, forts, and so forth. Sites of significance may date

from thousands of years ago to very recent times. Interest in studying

elements of human history also varies as much witﬁ the times as interest

in studying elements of natural history.

STUDIES IN THE LATE 1800's: THE LEWIS AND HILL SURVEY

Fortunately for our study now there was a strong interest in the late
19¢th Century in burial mounds; a massive study was pursued for approximately
20 years by Alfred J. Hill and Theodore H. Lewis. The extent of their work
is best understood by examining a few of their manuscripts, a few samples
of which are reproduced in this report. In 1928, Charles R. Keyes wrote of
their accomplishments:

"The great extent of the archeological survey work accom-
plished by Lewis and Hill cannot be appreciated except through
an extended examination of the large mass of manuscript material
that has been preserved. This consists approximately of the
following forty leather-bound field notebooks well filled with
the original entries of the survey; about a hundred plats of
mound groups drawn on a scale of one foot to two thousand;
about eight hundred plats of effigy mounds (animal-shaped
mounds from Minnesota, Wisconsin, Iowa, and Illinois) on a
scale of one foot to two hundred; about fifty plats of "forts"
(largely village sites of the Mandan type) and other inclosures
on a scale of one foot to four hundred; about a hundred large,
folded tissue-paper sheets of original, full-size petroglyph
rubbings with from one to six or more petroglyphs on each;
about a thousand personal letters of Lewis to Hill; four bound
"Mound Record" books made by Hill and in his handwriting:
eight large, well filled scrapbooks of clippings on archeo-
logical matters made by Lewis; numerous account books, vouchers,
and other miscellany...

R it M ORI o Tl S 47 50 > Ty sin emieaes, 1 sl oA
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"A single sheet of summary found among the miscellaneous
papers of the survey, apparently made by Lewis, is eloquent
in its significance. Tabulated by years and place of entry
the mounds alone that were actually surveyed reach a grand
total of over thirteen thousand--to be exact, 855 effigy
mounds and 12,232 round mounds and linears...

"The survey is quite full for Minnesota, where work was
done in all but three counties of the state, resulting in
records of 7,773 mounds, besides a number of inclosures...
much information was also gathered from the river counties
of Iowa, Nebraska, Kansas, and Missouri. In Wisconsin the
survey touched more than two-thirds of all the counties, mostly
in the field of the effigy mounds in the southern half of the
state, where the records supply detail for no less than 748
effigies and 2,837 other mounds. Iowa was explored most
fully in the northeastern counties as far south as Dubuque,
yielding data on 61 effigy mounds, 553 other mounds, and sev-~
eral inclosures, ...the survey yielded its richest results
in Minnesota, the eastern parts of the Dakotas, northeastern
Iowa, and the southern half of Wisconsin..." (Surveys were
also conducted in the Dakotas, Manitoba, Missouri, Nebraska,
Kansas, Illinois, Indiana, and Michigan--in all, eighteen
states.)

"The strength of the survey consists, first of all, in
the dependability of Lewis as a gatherer of facts... he
worked as a realist, measuring and recording what he saw with
painstaking accuracy and unwearying devotion... And the fact
that these surveys were made at a time when a large number
of mound groups that have since disappeared, or all but dis-
appeared, were still intact, gives the work of Lewis and Hill
an incalculable worth... So far as Iowa is concerned, some-
thing like half of the antiquities of the northeastern part
of the state are recoverable only from the manuscripts of the
Northwestern Archeological Survey..."

A typical description of the reporting format followed by Lewis and
Hill is reprodeuced here:
(IN: MOUNDS IN DAKOTA, MINNESOTA AND WISCONSIN)
3. OTHEKR MOUNDS IN RAMSEY COUNTY, MINNESOTA.
At the lower end of the Pig's Eye marsh already mentioned,
there stood (April, 1868) an isolated mound, not situated on

the bluffs, but below them, near their foot, at the highest
part if the river bottom on the sloping ground half-way between
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the military road and the road-bed of the St. P. & C. R. R.,
then in course of construction, and distant about three hun-
dred and fifty feet southward from the culvert on the former.
It was in a cultivated field, and had itself been plowed over
for years; yet it had still a mean height of six and a half
feet; its diameter was sixty-five feet. The top of it was
only thirty-one feet above the highwater of the Mississippi,
according to the levels taken by the railroad engineers.

The location of the wmound, according to U, S. surveys, was on
the N. 1/2 of SE. 1/4 of Sec. 23, T. 28, R. 22, and about one
mile north of Red Rock landing. Mr. J. Ford, one of the old
settlers of the neighborhood, said that a man named Odell had,
some years previously, dug into it far enough to satisfy his
curiosity, as the discovery of human bones clearly proved it
to have been built for sepulchral purposes.

7. MOUNDS AT PRESCOTT, WISCONSIN.

At the angle formed by the confluence of the St, Croix
and Mississippi rivers, on the eastern bank of the former,
is the town of Prescott, Wisconsin. On May 13, 1873, three
hours' time was employed in making such reconnaissance sur-
vey as was feasible of the mounds which stretch along the
bluff on the Mississippi there. The smallest of them was
about twenty-five feet diameter and one foot high, and the
largest fifty-six feet diameter and four feet high, as nearly
as could be then ascertained.

Pictographs were common on caves along the Mississippi River bluffs.

Lewis and Hill recorded their locations and frequently the pictures them-

selves. Although specific reference was made to them in Houston, Winona,
Washington, and Ramsey counties in Minnesota and Alamakee and Clayton
counties in Jowa, it would be unwise to assume that they were limited to
these locations.

Captain Carver, in 1766-67 explored a cave (in preseat day Ramsey County)

as being of "amazing depth and containing many Indian hieroglyphics appear-

.

ing very ancient." The cave, called by the Dakota "Wakan-teebe", became a
popular tourist attraction in the 1860's. Railrpad construction was respon-

sible for its destruction by the 1880's,
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PRESENT CONSIDERATIONS .

The difficulty, then, is not the absence of records of significant
sites, but rather that records of thousands of sites exist. And although
archaeologists have resurveyed some of the sited, vast areas have not been
checked since the original surveys. The farmer, in the course of clearing
and farming his land, is chiefly responsible for the destruction of the

sites, and most of the sites have by now been destroyed.
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WISCONSIN

Early Archaeology

Increase A. Lapham recorded the results of Wisconsin archaeological

research which he began in 1836 in The Antiquities of Wisconsin, published

in 1850. Although his work was extensive and continued until his death in
1875, if focused on areas other than the Mississippi River Valley. He
described sites along the Mississippi River as far north as the La Crosse
River; then concluded: '"Only an occasional mound was observed along the
valley of the La Crosse River; and it is believed that no works of any

considerable extent exist above this point on the Mississippi." See Figure 1.

A review of the publications of Lapham, Robert Ritzenthaler, and Charles
E. Brown reveal that Wisconsin archaeological and historic sites, especially
burial mounds, were extensive.. The number of mounds in Wisconsin were esti-
mated to number 15,000. Sites occurred on and near the shores on nearly every
stream and lake. In addition to burial mounds, "sites of native villages,
camps and workshops; plots of corn hills and garden beds; enclosures;
burial places and cemeteries; refuse heaps and pits; cave shelters;
shrines; pictograph rocks; boulder mortars, sources of flint, quartz,
quartzite and pipestone; lead diggings; copper mining pits; stone heaps
and circles; cairns; and trails" are of interest to the Wisconsin archaeo-
logist. Burial mounds, village sites, forts, and piétographs are found in

the Mississippi River Valley. See Figure 2.

Recent Archaeology

An important discovery was made in 1945 by two Mississippi River fisher-
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men who "saw some aritfacts projecting from the bank which had been under-
cut by the action of the River." The "Osceola Site" in Crant County is
;ocated two miles south of Potosi on the Mississippi River bank. (NW 1/4
of Sec. 14 T.2, N. Range 3, W. of 4th Principal Meridian). Excavation of
the burial mound revealed copper implements, as well as projectile points
and banner stones. The copper implements provide evidence of the presence
of Indians belonging to the "01d Copper Culture’” who probably arrived in

the State about 3000 B. C.

The site had been damaged, however, by rising river water. Ritzenthaler

who described the site in 1946 stated:

Up to 8 years ago this was the bank of the Grand River, but

the installation of a dam at Dubuque raised the water and

widened the Mississippi at this point. . . . Test pits re-

vealed that the burizl pit extended abtout 70 feect along the

bank, and was about 20 feet wide at this time, but it must

have been considerably wider orig¢inally judging from the

amount of material washed into the river.
No mention was made abcut intended future disposition of the site, Ritzen-
thaler also mentioned that another site, Raisbeck, in Grant County had been
excavated, but he did not give an exact location. Other mounds were located

on the Mississippi River bluffs above Potosi and were mentioned in the 1927

edition of Scenic and Historic Wisconsin.

Dr. Freeman stated that an extensive survey of sites was conducted in
Crawford County when the St. Feriole Island buildings were recommended for

inclusion in the National Register of Historic Places. St. Feriole Island

was originally a prairie between the Migsissippi River and the bluffs of

Prairie du Chien. It contained many burial mounds which were not effigy shaped.
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I

. An article in 1853 by Lapham stated that the mounds "are so near the river
that their bases are often washed by floods." During the highest known

i flood--1826--only the mounds could be seen above the surface of the water.
The first fort was built on an Indian mound, as were several French homes.

l Lapham stated that the mound was excavated but that no remains were found irn

' it. He did note some remains of an "American fort taken by the British in
the War of 1812." Lapham, in visiting the mounds in 1852, found them "almost

! entirely obliterated due to cultivation and the light sandy nature of the

materials."

In Pepin County, Ritzenthaler reported the existence of an Indian
Village site, 2 miles east of Pepin, along a wide terrace to the Mississippi.
Pepin is also mentioned as the site of French forts including St. Antoine,
built in 1686, above the mouth of Bogus Creek. In Trempealeau County, Nicolls
Mound, the Schwert Mounds, and the Trowbridge site have been excavated.
Perrot State Park in Trepealeau contains Indian mounds and the site of a log
fort erected by N. Perrot, a French explorer, in 1685-6. Indian mounds are

also preserved in La Crosse. ]

In an article published in 1950, "Wisconsin Petroglyphs and Pictographs"

Ritzenthaler enumerated the existence of the following petrographs. He did
not specify their exact location. Their condition had been unchecked since
1929, FExact location and current condition should be checked with the state
archaeologist. In Vernon, La Crosse, Crawford, and Trepealeau Counties,
saantone and limestone cliffs and caves with petrographs were recorded.

Larson Cave in Vernon County contained petroglyphs described as being in
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excellent condition in 1929, Samual's Cave, La Crosse County, containing
petroglyphs and pictographs was first investigated in 1879--and was still
in excellent condition in 1929. Galesblufif, La Crosse County, contained
petroglyphs carved on soft limestone. Nearly all of the petroglyphs in
Trempealeau County in the Trempealeau and Galesville rock shélters have
been destroyed--either by road builders, erosion, or tourists. Pictographs
were described by L. H. Bunnel in 1897, "a short distance above Praire du

Chien." Ritzenthaler did not report their present condition.

Future Studies

Dr. Freeman mentioned specific sites which have been flooded are
located on Lake Pepin, at Trempealeau, and at Wyalusing. In the limited
time available, this author could not locate any current publication
describing the extent or present condition of sites known to have existed

in Wisconsin. The Wisconsin Archaeologist, if reviewed issue by issue,

would reveal considerably more data on the above mentioned sites, as well

as other, perhaps more important, sites., However, lack of time precluded
that examination. An examination of that publication, a review of the files
in the historical society, and on-site visits would be required before one
could be assured of an accurate analysis of the present condition of the

sites.

National Register of Historic Places

In 1966, the National Historic Preservation Act was passed. It pro-

vides for comprehensive indexing of the propertics in the nation which are

significant in American history, architecture, archacology, and modern culture.
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The Register is an official statement of properties which merit preservation.

The only Wisconsin archaeological or historic bordering the Mississippi
or St. Croix rivers listed in the Register is in Crawford County on St.
Feriole Island in the Mississippi River, at Prairie du Chien.

Astor Fur Warehouse, Brisbois House, Dousman Hotel, Second Fort Craw-
ford, Villa Louis

All of the above structures are remains of the early establishment
of Prairie du Chien as an early fur trade, steamship, and railraod center.
They were constructed between 1808 and 1864 and most are still under pri-

vate ownership.
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(l TOWA
According to Marshall McKusick, Iowa State Archaeologist, there were
' perhaps 30,000 Indian burial mounds in Iowa. Most of them lay on prominent
' ridges or bluffs along all of the rivers and larger streams. The mounds

occur in clusters or groups; a single site sometimes contains more than

l 100 mounds. Mounds are in three forms: conical (round), linear( long),
and effigy. The effigy mounds are large, elaborately shaped animal forms

vhich may measure as many as 100 feet across.

Early Survey Work .

The original survey work on Jowa mounds was conducted in the late 19th
Century by Lewis and Hill. Records detail legal location by township, range,
and 1/16 secticns; thus locaticns are recorded te the ncarest 40 acres.

Nearly all of the sites have subsequently been destroyed by farming.

In Alamakee and Clayton Counties, 132 and 44 archaeological sites
respectively have been surveyed. These sites contain effigy mounds which
were built along the Mississippi River bluffs and on the river flats. The
Effigy Mounds National Monument in Alamakee County, just north of McGregor
has been created to preserve the effigy mounds on the Mississippi River
bluffs. Only by checking the ;ite locations filed in the Archaeological
Laboratory, University of Iowa, Iowa City, and by on-site inspections could
we determine exactly how many sites are or were found along the river flats

} ' (and thus subject to damage by the Corps of Engineers).
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Charles R. Keyes, in an article about the Hill-Lewis archaeological

survey (1928) wrote:

", . . Lewis visited on May 4, 1892, the 'prairie,' or
terrace, on which stood the village of Harper's Ferry in Ala-
makee County, Iowa. This area is rather level and extends
along one of the secondary channels of the Mississippi for
about three miles, with a width between the river and the bluffs
of from half a mile to a mile. He found nearly all of the
terrace under cultivation and made an actual survey of only
five mounds, four bear effigies and one conical mound. He
did, however, make a count of mounds still discernible and
he entered his count in a penciled note: This group consisted
of 107 tailless animals (s) (probably bear mounds), 67 bitds,
98 embankments that were probably animals, 154 embankments
(linear mounds) and 240 round mounds the largest of which is
now about 6 feet high. Total number of effigies in sight in-
cluding surveyed, 671. Add 229 small round mounds (estimated)
that have been destroyed by cultivation makes a total of 900
mounds of all classes. This note may be the record of the
largest mound group ever erected by the prehistoric inhabitants
of America. On August 20, 1927, the writer walked over the en-
tire extent of this terrace and was able to count only eighteen
mounds, a few even of these rather doubtful. The soil of the
terrace is quite sandy, and once deprived of their covering
of vegetation and put under the plow the mounds disappear in
a few years."

Recent Studdes

McKusick reports that very little substantial excavation of Iowa effigy

mounds has been completed. He mentions in Men of Ancient Iowa that Ellison

Orr excavated a bear effigy mound which is part of a group known as Brazells
Island Mound Group, located on an island in the Mississippi River opposite

Harper's Ferry in Alamakee County. More recently excavations were conducted
in the Sny Magill Mound Group in Clayton County and in Mound 2 of the Harvey
Island Mound Group, also in Clayton County. Petroglyphs (rock carvings) were
found by Lewis and Hill on the sides of rocky outcrops which are most common

along the Mississippi River bluffs in Alamakee and Clayton counties. Sites
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mentioned by Lewis and Hill and later rechecked by Ellison Orr were found
to have weathered badly, or to have disappeared entirely {due to their
being on sandstone). Rock slides protected a few sites by sealing them off

and thus preventing weathering.

Future Studies Needed

McKusick mentions other archaeological sites found in Towa: camps,
villages, forts, cemeteries, fish dams, and rock quarries. Individual site
records would have to be checked and on-site visits made to determine which
sites were located along the Mississippi and whether or not Corps of

Engineers activity specifically affected any of them.

National Register of Historic Places

In 1966, the National Historic Preservation Act was passed. It provides
for comprehensive indexing of the properties in the nation which. are signi-
ficant in American history, architecture, archaeology, and modern culture.
The Register is an official statement of properties which merit preservation.
The only site on the river in Iowa listed in the Register is:

Effigy Mounds National Monument - located in Alamakee and Clayton

Counties, three miles north of Marquette, Iowa. The National
Monument preserves traces of Indians living there about 1000 years
ago. It is an area of 1,467 acres divided by the Yellow River which
flows into the Missigsippi. It is most significant for its effigy
mounds which provide information on the burial customs of pre-
historic and historic Indians. Further information on the area

is found in the Towa report.
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